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GENERAL INTRODUCTION 
This dissertation is submitted in the alternate thesis format. All work 
contained herein has been completed by the author. The results from the 
application and analysis of two forest landowner surveys in Iowa are presented in 
four parts. 
Part one presents the results from an examination of response order bias in 
telephone questionnaires, with particular reference to two questions, which are 
commonly used in forest landowner surveys. The use of telephone interviews has 
been increasing because of the high probability of better response rates as 
compared to mail questionnaires, making this a timely and important examination 
of response order bias. 
Previous studies by Carp (1974) and Powers et al. (1977) found no 
significant effect due to the order in which responses are presented. These 
studies, however, were based on information obtained through personal 
interviews and, therefore, have little relationship to questionnaires conducted by 
telephone. In a more recent study completed by McClendon (1986), a significant 
response order effect was found for dichotomous questions used in telephone 
surveys. Part one combines suggestions from all three papers to examine the 
statistical significance and substantive importance of response order effects. 
Part two presents a proposed attitude scale for measuring respondents 
attitudes toward land stewardship. The development of concepts surrounding 
land stewardship are traced, to original work done by Leopold (1949), This work 
was further discussed by Heberlein (1972). Additional work done by Dunlap and 
Van Liere (1978) on the new environmental paradigm scale is incorporated to 
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form six dimensions of land stewardship. Finally, this scale was used as part of a 
1987 survey of forest landowners in Iowa. The results from this survey were 
analyzed and suggestions for future refinements of the scale are made. 
Part three examines the factors that are influencing management levels on 
nonindustrial private forests (NIPF) in Iowa. A review of previous studies on 
nonindustrial private forest management in the U.S. is presented. Based on this 
review, a number of characteristics and attitudes are identified which are thought 
to influence forest landowners' decisions to manage. Three categories are used 
to describe the factors that may influence forest management. The factors are 
grouped into socioeconomic factors, political-institutional factors, and biophysical 
factors. These factors are examined using logit probability models to determine 
those factors that are significantly related to forest management. 
In part four a method of characterizing nonindustrial private forest 
landowners is presented. Five types of NIPF landowners in Iowa are identified: 
retired farmers, agriculturalists, timber agriculturalists, farm stewards, and grazing 
enthusiasts. These groups are identified based on a cluster analysis of the 
characteristics and attitudes of forest landowners in Iowa. 
The Iowa State University Committee on the Use of Human Subjects in 
Research reviewed this project and concluded that the rights and welfare of the 
human subjects were adequately protected, that the risks were outweighed by the 
potential benefits and expected value of the knowledge sought, that confidentiality 
of data was assured and that informed consent was obtained by appropriate 
procedures. 
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PART 1. RESPONSE ORDER EFFECTS IN FOREST LANDOWNER SURVEYS 
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ABSTRACT 
The affect of response order bias in telephone surveys is examined, with 
particular reference to two questions dealing with the respondents reasons for 
owning forest and the benefits received from the forest that are commonly used in 
forest landowner surveys. Response order bias in multiple response sets where 
more than one response can be chosen by respondents was analyzed. 
Significant response order effects were found according to analysis of chi-square 
values. In the majority of instances, a primacy effect was indicated; however, 
some recency effects were also found. An examination of phi-square values 
suggests that response order bias had a substantively important effect on 
responses. The most likely cause of the observed effects is attributed to 
respondent fatigue to a long list of responses rather than a function of the 
respondents ability to remember long lists of items or the favorable influence of an 
item being placed earlier in the list. 
5  
INTRODUCTION 
In the study of nonindustrial private forest (NIPF) landowners, the use of 
questionnaires has become a popular method of gathering information. In 
addition, the use of telephone interviews has been increasing because of the 
probability of better response rates when compared to mail questionnaires 
(Dillman, 1978). Little has been done, however, to examine the possible sources 
of error (bias) that may be introduced because of the design of the questionnaires. 
This paper investigates the possible introduction of response order bias in two 
commonly used questions that are included in surveys of forest landowners. 
These questions are designed to determine the forest owner's reasons for owning 
forest and the benefits received from that ownership. Generally, these questions 
offer a list of possible alternative responses for the respondent to choose from and 
the respondent may be required to choose one or more items from the list as they 
apply. These questions provide important information that is used to characterize 
forest landowners and identify areas where forestry professionals should focus 
resources to better serve the forest landowners. It is important, therefore, that 
researchers attempt to identify and eliminate any source of bias that may be 
introduced by the design of the questions so that a tme measure of the 
respondents views is obtained. 
The possibility of question and response bias has been reviewed 
extensively in various fields of psychology (Carp, 1974), but much of this work has 
little relevance when applied to questionnaire design in other fields of study 
(Schuman and Presser, 1981). Further, authors who address the design of 
questionnaires often discuss the need to be aware of and control for possible bias 
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because of the order of questions or responses in designing questionnaires 
(Dillman, 1978; Frey, 1983; Groves, 1979). Thus, it can be said that response 
order bias is an important, but often neglected, source of error in survey research. 
History of response order bias 
Payne (1951) recognized a tendency for respondents to choose the last 
heard alternative in a series of items. He suggested that this was a result of the 
difficulty of remembering a long series of response alternatives. This has been 
called the "recency" effect by Schuman and Presser (1981). Schuman and 
Presser (1981) also suggested the possibility of a "primacy" effect or the tendency 
to choose the first alternative more frequently because the first alternative appears 
in a more favorable position. Further, Rugg and Cantril (1944) have suggested 
that the occurrence of response order bias may be related to the complexity of the 
question and the strength of the opinions being expressed by respondents. 
Response order bias was examined by Carp (1974) and found to be 
statistically significant according to the chi-square statistic for 2X2 contingency 
tables. These results and those from another study that used questionnaires were 
further examined by Powers et al. (1977). Because of the chi-square statistic's 
dependency on sample sizes, Powers et al. (1977) suggested the use of the 
phi-squared statistic as a measure of the substantive importance of response 
order bias. The phi-square statistic provides a proportional reduction in error 
(PRE) statistic that is more appropriate for examining the effects of response order 
(Costner, 1965; Tresmer, 1975). Phi-square and other PRE measures for nominal 
and ordinal data provide a means of interpreting the amount of influence that an 
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independent variable has that is similar to an R-squared value used in regression 
analysis. 
Based on several questions in which the response orders were all that 
differed among questionnaire forms, Powers et al. (1977) concluded that response 
orders did not introduce a substantively significant bias. Both of these studies, 
however, were conducted using personal interviews. In this type of survey the 
respondent has an opportunity to see all of the items in a list at the same time 
before making choices. Moreover, the alternatives can be repeated by the 
interviewer, so that all of the options can remain fresh in the respondents mind, 
thus reducing the difficulty of remembering the response options. Therefore, if one 
accepts Payne's (1951) explanation for the cause of response order bias, the 
results found by both Carp (1974) and Powers et al. (1977) could have been 
anticipated in advance. 
In a more recent study of response bias, McClendon (1986) examined a 
series of questions with two possible responses that were part of an annual 
telephone survey conducted in Ohio. McClendon (1986) found a significant 
recency effect, which was related to the education of respondents. However, 
McClendon did not report a PRE statistic such as that used by Powers et al. This 
makes it difficult to estimate the substantive significance which is considered more 
important by Powers et al. (1977) 
The examination of response order bias in this paper differs from previous 
studies that have examined response order bias. The papers by Carp (1974) and 
Powers et al. (1977) considered response order bias in the context of personal 
interviews. This paper examines response order bias in the context of telephone 
interviews. Although McClendon (1986) also examined response order bias in 
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telephone interviews, as did Carp (1974) and Powers et al.(1977), he considered 
questions that have only mutually exclusive response sets. In contrast, this paper 
looks at questions that have several non-exclusive choices as responses. 
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METHODS 
The following section outlines the source of information and the procedures 
used in analyzing the data. It begins with a brief description of the questionnaire 
and the data collection methods. Following that is a presentation of the questions 
that were used to examine response order. The section concludes with a 
presentation of the hypotheses tested and the procedure used to evaluate the 
presence of response order bias. 
Survey 
The data used in this report were obtained through a survey of forest 
landowners in 17 counties in Eastern Iowa. A telephone survey process was used 
because of the better response rates obtainable when compared to mail 
questionnaires. The telephone interviews were conducted by the Iowa State 
University Statistical Laboratory during April, May, and June of 1987. 
The sample was drawn using an area frame. Forty acre tracts of land were 
drawn at random from each of the counties in the study area. A total of 425 tracts 
were drawn as a basis for locating respondents. The sample units were allocated 
among counties according to the percentage of forest within each county in order 
to increase the chances of locating forest landowners. After selecting the sample 
units, the legal description for each sample unit was sent to the appropriate 
assessor's office to determine who owned land within the respective sample units. 
The sampling procedure yielded a total of 524 possible respondents. These 
people were then contacted to determine whether they owned a minimum of 2 
acres of forest, and if they did, they were then asked to voluntarily participate in the 
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study. This screening process identified a total of 248 persons who owned forest 
and were eligible to participate in the study. Only 24 of the potential respondents 
elected not to participate in the study. The survey response rate was 90%. 
Response orders 
Two questions that are often used in forest landowner surveys seem to offer 
a great potential for the introduction of response order bias. These questions 
attempt to determine the respondent's reasons for owning forest and the benefits 
they receive from owning forest. Typically, these questions provide a list of four to 
eight possible answers and prompt for other responses that are not listed. 
Because of the large number of listed alternatives and the complexity of the 
question, this type of question is likely to be susceptible to response order bias, 
particularly in a telephone survey, where the respondent does not have the benefit 
of seeing the complete list. 
As part of this study, the order of responses for the questions were varied 
resulting in three different forms of the same question. See Tables 1 and 2 for the 
question forms and possible response orders. The response orders were rotated 
to create the three different forms. This was done rather than the planned 
randomizing of orders because of a mistake that was made during the 
development of the final questionnaire forms. This does not represent a fatal error 
because the rotation of response orders that did occur should provide an 
approximately random sample particularly for larger sample sizes. Readers are 
cautioned, however, to be more careful in any implementation of a study into 
response order bias to assure that a completely randomized order of responses is 
produced. 
1 1  
Table 1. Question forms for the two questions on reasons for owning and benefits 
received from forestiand 
Question 1 
Next we'd like to talk about the lorestland you own. I am going to read a list of reasons for owning 
forestiand. Please tell me which of these are the reasons you own forestiand. 
a) Do you own forest or wood land for f reason) 
b) Now I would like you to rank the main reasons you own forestiand. You gave (number of reasons) 
for owning forestiand. They were (list of reasons). Of these tell me, which is the most 
important feason you own forestiand. Which is second most important? Which is 3rd most 
important? 
a) b) 
Reasons Yes No Rank 
for timber production? 1 2 
for potential agricultural production? 1 2 
for recreational or aesthetic purpose? 1 2 
as an investment? 1 2 
for current farm use such as grazing cattle? 1 2 
for some other reason? 
What? 
Question 2 
There are many benefits one can receive from owning forest or wood land. As I read each benefit, 
tell me if you feel it is a benefit you receive from owning your forestiand. 
a) Do you receive the benefit (benefit) ? 
b) Now I would like you to rank the 3 main benefits you receive from owning forestiand. You said you 
receive the benefits of (list benefits circled ves). Please tell me which of those is the most 
important benefit you receive? Which is second most important? Which of those is 3rd most 
important? 
a) b) 
Benefits Yes No Rank 
of income from timber sales? 1 2 
of grazing livestock? 1 2 
of firewood or fence posts? 1 2 
of increased land value? 1 2 
of recreational or aesthetic purposes? 1 2 
of satisfaction of owning forestiand? 1 2 
of soil conservation? 1 2 
any other benefit? 
What? 
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Table 2. Response orders for the two questions on reasons for owning and 
benefits received from forestland 
A 
Form 
B C 
Question 1 
for timber production? 1 4 2 
for potential agricultural production? 2 5 3 
for recreational or aesthetic purpose? 3 1 4 
as an investment? 4 2 5 
for current farm use such as grazing cattle? 5 3 1 
Question 2 
of income from timber sales? 1 6 2 
of grazing livestock? 2 7 3 
of firewood or fence posts? 3 1 4 
of increased land value? 4 2 5 
of recreational or aesthetic purposes? 5 3 6 
of satisfaction of owning forestland? 6 4 7 
of soil conservation? 7 5 1 
Because of the complexity involved in identifying response order effects 
with several alternative responses, the following procedure was used to examine 
the questions on an item by item basis. For each item there are three questions 
which are important as suggested by the format of the questions. Was the reason 
or benefit chosen? Was the reason or benefit ranked first? And, how many other 
reasons or benefits where chosen by the respondent? This presents two possible 
places for the introduction of response order bias, in the selection of benefits or 
reasons and in the ranking of the reasons or benefits. Finally, it is important to 
know how many reasons or benefits were chosen by respondents because 
respondents who chose only one reason or benefit, or a smaller number of 
reasons or benefits would be less likely to be influenced by the order of 
responses. 
Having identified two potential ways in which response order can be 
introduced the analysis was conducted in the following manner for each item. 
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First, a contingency table was made of the number of respondents who chose a 
given reason or benefit versus those who did not by the position on each of the 
three forms. This is the first of two places where response order bias may have 
been introduced. Next, the number of other reasons or benefits chosen was 
examined. For the question on the reasons for owning forest, respondents who 
only chose one reason were eliminated from further analysis. For the "benefits" 
question, respondents who chose less than three other benefits were excluded 
from further analysis. Finally, a contingency table was made of persons who 
ranked a given item first versus those who did not by the position on each of the 
three forms. This represented the second place were response order bias may 
have been introduced. In addition, except for the response current farm use as a 
reason for owning forest adjacent positions were combined to form two by two 
cross tabs instead of three by two tables. For example timber production 
appeared in positions one, two, and four on the three different forms. Positions 
one and two were combined creating a comparison of items appearing early or 
late in the list. This was done to reduce the problem of low cell counts for some 
items and to provide for a clearer interpretation of the results. 
Description of hypotheses tested and analysis procedure 
Previous work on response order bias indicates that a recency effect is most 
likely to occur given the structure of the questions that were tested in this study. As 
suggested by Carp (1974), it is assumed that items at the end of the list of 
responses are more likely to be remembered by respondents than items 
appearing earlier in the list. In the questions examined here there are two 
occasions where response order effects could have an influence on responses. In 
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the first part, respondents were read each alternative and asked to indicate 
whether the alternative was a reason (benefit) for owning forest in eastern Iowa. In 
this part of the questions, response order effects were anticipated to be 
nonexistent because the selection of reasons (benefits) entailed asking a series of 
questions and did not require the respondent to remember a long list of 
alternatives. In the second part of the questions, however, respondents were 
asked to rank the reasons (benefits) chosen in the first part of the question. This 
required respondents to remember the list of responses that were chosen in the 
first part. Thus, the second part seems to be the most sensitive to the influence of 
response order bias. 
Following the line of reasoning suggested by Rugg and Cantril (1944), an 
additional analysis was conducted splitting respondents on the basis of education 
levels. The data were split into two groups, those who had attained a high school 
education or less and those who have had additional education beyond the high 
school level. The hypothesis is that if response order bias is a function of question 
complexity, then it should be more prevalent among respondents with less 
education. 
To examine the influence of education on response order bias, two different 
chi-square statistics are presented. First, a three-way chi-square is reported (SAS, 
1985). This statistic tests the null hypothesis that no relation between X and Y 
exists against the alternative hypothesis that at least one stratum exhibits a 
relationship between X and Y. In this case X and Y represent the order of 
responses and the responses selected, respectively. The chi-square value for 
each educational stratum also is reported. This was done because it is necessary 
to determine the existence and direction of effects in each stratum to fully define 
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the existence of an educational effect. If a similar effect occurs in both strata, then 
education did not have an influence on response order bias, even if a significant 
three-way chi-square was found. If, however, one stratum showed an effect and 
the other did not, or if each stratum shows an opposite effect, an Interaction 
between education and response order bias did occur. 
Finally, an analysis of phi-square values was done to evaluate the 
substantive importance of the observed effects. As mentioned previously, 
phi-square is a PRE measure that provides a means of interpreting the amount of 
influence an independent variable has that is similar to an value used in 
regression analysis (Costner, 1965: Très mer, 1975). Thus, higher values of 
phi-square indicate stronger relationships. It is this authors opinion that in the 
case of response order bias a value higher than 0.05 seems to indicate that a 
substantively important relationship between the order of responses and the 
respondents choice exists. 
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RESULTS 
Because there was a possibility of differences in respondents who received 
a given form, Table 3 reports the results of an analysis of several demographic 
characteristics including education, occupation, place of residence, and income 
levels for each group. No statistical differences were found among respondents 
based on the form of the questionnaire that they responded to. This indicates that 
respondents to each form represent groups with similar characteristics. Response 
order bias should not be influenced by differences in the groups that responded to 
each form. 
Table 3. Differences between response distributions for form A, Form B, and Form 
C 
Characteristic Chi-Square^ 
Education 10.76 
(0.82) 
Occupation 13.69 
(0.75) 
Gross Income 9.32 
(0.81) 
Place of Residence 7.22 
lO^Oi 
^Probability of greater chi-square in parentheses. 
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Table 4. Timber Production as a reason for owning forest by position in the list of 
offered alternatives 
# of other 
Chose Timber as a Ranked Timber Reasons 
'eason or owning forest® as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
EarlyC 61 96 157 20 31 23 0 13 15% 
39% 61% 39% 61% 1 31 36% 
2 19 21% 
Late"^ 29 34 63 10 13 28 3 22 26% 
46% 54% 43% 57% 4 2 2% 
total 90 130 220 30 44 74 86 
41% 59% 41% 59% 
®chi-square=0.96 (prob=0.33, non-significant); phi-square = 0, 
^chi-square=0.12 (prob=0.73, non-significant); phi-square = 0; Persons 
who only chose one reason are treated as missing values. 
^positions 1 and 2 on forms A and C were combined to form an early 
category. 
^position 4 on form B constitutes the late category. 
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Table 5. Potential Agricultural Production as a reason for owning forest by position 
in the list of offered alternatives 
# of other 
Chose Agprod® as a Ranked Agprod Reasons 
'eason or owning forest as most im portant Chosen 
Position Yes No Total Yes No Total # f. % 
Earlyd 35 122 157 3 27 30 0 3 5% 
22% 78% 10% 90% 1 13 22% 
2 23 38% 
Late® 27 36 63 4 23 27 3 18 30% 
43% 57% 15% 85% 4 3 5% 
total 62 158 220 7 50 57 60 
28% 72% 12% 88% 
Agprod is used as an abbreviation for Potential Agricultural Production. 
^chi-square=9.39 (prob=0,01, significant): phi-square= 0.04. 
^chi-square=1.15 (prob=0.56, non-significant); phi-square=0.01 Persons 
who only chose one reason are treated as missing values. 
^positions 2 and 3 on forms A and C were combined to form an early 
category. 
©position 5 on form B constitutes the late category. 
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Table 6. Recreation as a reason for owning forest by position in the list of offered 
alternatives 
Chose Recreation as a 
reason for owning forest 
Ranked Recreation 
^ as most important^ 
# of other 
Reasons 
Chosen 
Position Yes No Total Yes No Total # f. % 
EarlyC 
Lated 
28 
44% 
43 
27% 
35 
56% 
114 
73% 
63 
157 
12 
48% 
11 
31% 
13 
52% 
24 
69% 
27 
35 
0 
1 
2 
3 
4 
8 12% 
18 26% 
25 37% 
14 21% 
3 4% 
total 71 
32% 
149 
68% 
220 23 
38% 
37 
61% 
60 68 
®chi-square=5.98 (prob=0.01, significant); phi-square = 0.03. 
^chi-square=1.69 (prob=0.31, non-significant); phi-square = 0.03 Persons 
who only chose one reason are treated as missing values. 
^position 1 on form B constitutes the early category. 
^positions 3 and 4 on forms A and C were combined to form an late 
category. 
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Table 7, Investment as a reason for owning forest by position in the list of offered 
alternatives 
# of other 
Chose Investment as a Ranl<ed Investment Reasons 
reason or owning forest® as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
EarlyC 17 46 63 3 14 17 0 6 9% 
27% 73% 18% 82% 1 17 25% 
Lated 
2 19 28% 
52 105 157 13 31 44 3 21 31% 
33% 67% 30% 70% 4 4 6% 
total 69 151 220 16 45 61 67 
31% 69% 26% 74% 
^chi-square=0.79 (prob=0.59, non-significant); phi-square = 0. 
^chi-square=0.90(prob=0.34, non-significant); phi-square = 0.01 Persons 
who only chose one reason are treated as missing values. 
^position 2 on form B constitutes the early category. 
^positions 4 and 5 on forms A and C were combined to form an late 
category. 
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Table 8. Current farm use as a reason for owning forest by position in the list of 
offered alternatives 
# of other 
Chose CFU^ as a Ranked CFU Reasons 
reason or owning forest as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
1st 23 63 86 10 13 21 0 8 11% 
27% 73% 38% 62% 1 23 33% 
2 19 21% 
3rd 5 58 63 0 5 5 3 15 21% 
0% 92% 0% 100% 4 5 7% 
5th 42 29 71 18 18 36 
59% 41% 50% 50% 
total 70 150 220 26 36 62 70 
32% 68% 42% 58% 
®CFU is used as an abbreviation for Current Farm Use. 
'^chi-square=42.04(prob=0.01, significant): lambda asymmetric c|r = 0.19. 
*^chi-square=4.70(prob=0.10, non-significant); lamda asymmetric c|r = 0 
Persons who only chose one reason are treated as missing values. 
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Table 9. Income from timber sales as a benefit of owning forest by position in the 
list of offered alternatives 
# of other 
Chose ITS ^  as a Ranked ITS Benefits 
benefit of owning forest as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
Earl yd 60 
39% 
94 
61% 
154 11 
23% 
37 
77% 
48 0 
1 
2 
0 0% 
4 4% 
9 10% 
Late® 36 
57% 
27 
43% 
63 4 
13% 
28 
87% 
32 3 
4 
5 
6 
7 
19 20% 
31 33% 
17 18% 
10 11% 
3 3% 
total 96 
44% 
121 
56% 
217 15 
19% 
65 
81% 
80 93 
^ITS is used as an abbreviation for Income from Timber Sales. 
^chi-square=5.99 (prob=0.01, significant); phi-square = 0.03. 
^chi-square=1.37 (prob=0.31, non-significant); phi-square =0.02 Persons 
who chose less than four benefits are treated as missing values. 
^positions 1 and 2 on forms A and C were combined to form an early 
category. 
^position 6 on form B constitutes the late category. 
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Table 10. Grazing as a benefit of owning forest by position in the list of offered 
alternatives 
# of other 
Chose Grazing as a Ranked Grazing Reasons 
benefit of owning forest^ as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
EarlyC 59 96 155 18 30 48 0 0 0% 
38% 62% 38% 62% 1 2 3% 
2 6 9% 
Lated 14 48 62 0 13 13 3 18 27% 
23% 77% 0% 100% 4 15 22% 
5 15 22% 
6 8 12% 
7 3 4% 
total 73 144 217 18 43 61 67 
34% 66% 30% 70% 
®chi-square=4.76 (prob=0.03, significant): phi-square = 0.02. 
^chi-square=6.92 (prob=0.01, significant); phi-square = 0.11 Persons who 
chose less than four benefits are treated as missing values. 
^positions 2 and 3 on forms A and C were combined to form an early 
category. 
^position 7 on form B constitutes the late category. 
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Table 11. Firewood as a benefit of owning forest by position in the list of offered 
alternatives 
# of other 
Chose Firewood as a Ranked Firewood Benefits 
benefit of owning forest^ as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
EarlyC 42 21 63 13 27 40 0 0 0% 
67% 33% 33% 67% 1 3 3% 
2 14 12% 
Lated 81 74 155 18 45 63 3 28 24% 
52% 48% 29% 71% 4 35 30% 
5 25 21% 
6 10 8% 
7 3 3% 
total 123 95 218 31 72 103 118 
56% 44% 30% 70% 
^chi-square=3.78 (prob=0.05, significant); phi-square = 0.02. 
^chi"Square=0.18 {prob=0.01, significant): phi-square = 0 Persons who 
chose less than four benefits are treated as missing values. 
^position 1 on form B constitutes the early category, 
dpositions 3 and 4 on forms A and C were combined to form an late 
category. 
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Table 12. Increased land value as a benefit of owning forest by position in the list 
of offered alternatives 
# of other 
Chose ILV^ as a Ranked ILV Benefits 
benefit of owning forest as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
Earlyd 48 15 63 2 39 41 0 0 0% 
76% 24% 5% 95% 1 2 2% 
2 16 14% 
Late® 71 83 154 5 51 56 3 28 25%' 'o 
46% 54% 9% 91% 4 32 28% 
5 23 20% 
6 10 9% 
7 3 3% 
total 119 98 217 7 90 97 114 
55% 45% 7% 93% 
®ILV is used as an abbreviation for Increased Land Value. 
^chi-square= 16.34 (prob=0.01, significant); phi-square = 0.08. 
^chi-square= 0.58 (prob=0.45, non-significant); phi-square = 0.01 Persons 
who chose less than four benefits are treated as missing values. 
^position 2 on form B constitutes the early category. 
^positions 4 and 5 on forms A and C were combined to form an late 
category. 
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Table 13. Recreation as a benefit of owning forest by position in the list of offered 
alternatives 
# of other 
Chose Recreation as a Ranked Recreation Benefits 
benefit of owning forest^ as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
EarlyC 43 20 63 9 30 39 0 0 0% 
68% 32% 23% 77% 1 3 3% 
2 6 6% 
Lated 59 92 151 12 40 52 3 25 25% 
39% 61% 23% 77% 4 31 31% 
5 22 22% 
6 9 9% 
7 3 3% 
total 102 112 214 21 70 91 99 
48% 52% 23% 77% 
^chi-square= 15.18 (prob=0.01, significant); phi-square = 0.07. 
^chi-square= 0 (prob = 1, non significant); phi-square = 0 Persons who 
chose less than four benefits are treated as missing values. 
^position 3 on form B constitutes the early category. 
^positions 5 and 6 on forms A and C were combined to form an late 
category. 
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Table 14. Satisfaction of ownership as a benefit of owning forest by position in the 
list of offered alternatives 
# of other 
Chose SAT® as a Ranked SAT Benefits 
benefit of owning forest as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
Earlyd 10 53 63 3 6 9 0 1 1% 
16% 84% 33% 67% 1 9 9% 
2 13 13% 
Late® 98 57 155 13 61 74 3 26 25%' 'o 
63% 37% 18% 82% 4 31 30% 
5 15 15% 
6 4 4% 
7 3 3% 
total 108 110 218 16 67 83 102 
50% 50% 19% 81% 
^SAT is used as an abbreviation for Satisfaction of Ownership. 
^chi-square= 40.18 (prob=0.01, significant); phi-square = 0.18. 
*^chi-square=1.28 (prob=0.26, non-significant); phi-square =0.02 Persons 
who chose less than four benefits are treated as missing values. 
^position 4 on form B constitutes the early category. 
^positions 6 and 7 on forms A and C were combined to form an late 
category. 
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Table 15. Soil Conservation as a benefit of owning forest by position in tine list of 
offered alternatives 
# of other 
Chose SOILCON^ as a Ranked SOILCON Reasons 
benefit of owning forest^ as most important^ Chosen 
Position Yes No Total Yes No Total # f. % 
CÔ LU 64 20 84 9 35 44 0 0 0% C
Ô LU 
76% 24% 20% 80% 1 9 6% 
2 19 14% 
Late® 79 55 134 17 53 70 3 41 30%' 'o 
59% 41% 24% 76% 4 37 27% 
5 22 16% 
6 8 6% 
7 3 2% 
total 143 75 218 26 88 114 139 
66% 34% 23% 77% 
_ 
^SOILCON is used as an abbreviation for Soil conservation. 
'^chl-square= 6.80 (prob=0.01, significant); phi-square = 0,03. 
^chi-square=: 0.23 (prob=0.63, non-significant); phi-square = 0 Persons who 
chose less than four benefits are treated as missing values. 
^position 1 on form C constitutes the early category. 
^positions 7 and 5 on forms A and B were combined to form an late 
category. 
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Table 16. Chi-square values for reasons for owning forest^ 
All Respondents Ed. interaction H.S. Education Education 
Three-way or less beyond H.S. 
Chi-square 
Reason Chosen Ranked Chosen Ranked Chosen Ranked Chosen Ranked 
first first first first 
Timber 0,96 0.12^ 0.90 0.20 1.77 1.72^ 8.47^ 4.47^ 
Prod. (0.33) (0.73) (0.34) (0.65) (0.18) (0.19) (0.01) (0.04) 
Pot. Ag. 9.39^ 0.31^ 10.48 0.21 4.15^^ 0.06^ 7.16 0.19^ 
Prod. (0.01) (0.58) (0.01) (0.65) (0.04) (0.81) (0.01) (0.66) 
Rec­ 5.98® 1.69 5.95 2.65 15.17® 6.74® 0.57 0.50^ 
reation (0.01) (0.19) (0.02) (0.10) (0.01) (0.01) (0.45) (0.48) 
Invest­ 0.79 0.90^ 0.78 1.0 0 2.18^ 1.54 0.02^ 
ment (0.38) (0.34) (0.38) (0.32) (0.98) (0.14) (0.22) (0.90) 
Current 42.04® 4.70 42.36 4.39 29.02® 4.89 17.00® 0.93 
farm use^ (0.01) (0.10) (0.01) (0.11) (0.01) (0.09) (0.01) (0.63) 
^Probability of greater chi-square in parentheses. 
^Chi-square is based on a 2x3 table. All other chi-square statistics are 
based on 2x2 tables. 
^Chi-square values may not be valid due to low cell counts and expected 
frequencies. 
recency effect was observed. 
®A primacy effect was observed. 
In Tables 4 through 15 the results of the primary analysis of response order 
bias is presented for each reason and benefit that was offered. Tables 9 and 12 
provide an example of the response order effects that were found in this study. 
Because of the large number of tables that were generated by this analysis the 
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tables for the education effects were not included in this paper, instead the results 
are summarized in Tables 16 through 19. In Table 9 income from timber sales 
was chosen more frequently when it appeared later in the list, thus exhibiting a 
recency effect. In Table 12, on the other hand, increased land value was chosen 
most frequently when it appeared earlier in the list, thus exhibiting a primacy effect. 
The analysis of the first question, which asked respondents to identify and 
rank their reasons for owning forest, resulted in the formulation of thirty 
contingency tables. Table 16 reports the resulting chi-square values and their 
associated probabilities. Three of the items in the list of five exhibited a statistically 
significant effect, at the 5% level or better, as a result of their position in the list. 
For example, potential agricultural production exhibited a recency effect, 
whereas recreation and current farm use exhibited a primacy effect when chosen. 
None of the items, however, showed an effect in the second part of the question. 
This was most likely because of the low number of alternatives that were chosen 
by each respondent in the first part of the question. When education was included 
as part of the analysis two of the items, potential agricultural production and 
current farm use, also showed a similar effect regardless of the level of education 
of respondents. For recreation, a primacy effect was observed among less 
educated respondents who both chose and ranked this reason first. In addition, a 
statistically significant recency effect was found among higher educated persons 
who chose timber production as a reason for owning forest. This effect was 
masked by an opposite but non-significant effect in the lower educational stratum 
resulting in a non-significant three-way chi-square. The recency effect among 
higher educated individuals, who chose timber production, most likely resulted 
because higher educated individuals are more likely aware of the multiple benefits 
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provided by the forest and were, therefore, less likely to chose items at the end of 
the list after already selecting several items. 
Phi-square values for each item in the first question are reported in Table 
17. As suggested by Powers et al. (1977) phi-square can be used as a measure 
of the substantive importance of response order bias. Most of these values ranged 
from 0 to 0.04 indicating that response order had no substantive effect. However, 
some of the results indicate that a substantively important effect did occur. 
Specifically, respondents with a lower level of education who both chose and 
ranked recreation first had phi-square values of 0.12 and 0.19, respectively. 
Current farm use as a reason for owning forest had phi-square values of 0.19 for 
respondents who chose this item. And when considering education. Current farm 
use had phi-square values of 0.30 and 0.14 for lesser educated persons who both 
chose and ranked this item. These values indicate a substantively important 
response order bias. 
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Table 17. Phi-square values for reasons for owning forest^ 
All Respondents H.S. Education 
or less 
Education 
beyond H.S. 
Reason Chosen as 
a reason 
Ranked 
first 
Chosen as 
a reason 
Ranked 
first 
Chosen as 
a reason 
Ranked 
first 
Timber 
Prod. 
0 0 0.01 0.04 0.09 0.14 
Pot. Ag. 
Prod. 
0.04 0.01 0.03 0 0.08 0.01 
Rec­
reation 
0.03 0.03 0.12 0.19 0.01 0.02 
Invest­
ment 
0 0.01 0 0.07 0.02 0 
Current® 
farm use 
0.19 0 0.30 0.14 0.03 0 
^Lambda-asymetric c|r is reported for Current farm use because it could not 
be collapsed to form a 2x2 table (SAS, 1985). 
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Table 18. Chi-square values for benefits of owning forest^ 
All Respondents Ed. interaction H.S. Education Education 
Three-way or less beyond H.S. 
Chi-square 
Benefit Chosen Ranked Chosen Ranked Chosen Ranked Chosen Ranked 
first first first first 
Income 
from 5.99^ 1.37 5.90 1.05 0 0.63^ 13.04^ 7.07^ 
timber (0.01) (0.24) (0.02) (0.31) (0.96) (0.43) (0.01) (0.01) 
sales 
Grazing 4.76^ 6.92^ 4.83 6.74 2.48 4.81^ 2.41 2.20^ 
(0.03) (0.01) (0.03) (0.01) (0.12) (0.03) (0.12) (0.14) 
Firewood 3.78^ 0.18 3.60 0.16 0.04 2.49 6.82*^ 4.66^ 
(0.05) (0.67) (0.06) (0.69) (0.84) (0.12) (0.01) (0.03) 
Increased 16.34^ 0.58^ 16.53 0.47 4.91^ 0.77^ 13.23^ 0.01^ 
land (0.01) (0.45) (0.01) (0.49) (0.03) (0.38) (0.01) (0.95) 
value 
Rec­ 15.18^ 0 14.55 0.01 7.88^ 0.07^ 6.80^ 0.02 
reation (0.01) (1) (0.01) (0.94) (0.01) (0.79) (0.01) (0.89) 
Satis­
faction 40.18^ 1.28^ 41.03 1.25 27.20^ 0.76^ 14.66^ 4.17^ 
of own­ (0.01) (0.26) (0.01) (0.26) (0.01) (0.38) (0.01) (0.04) 
ership 
Soil 6.80^ 0.23 6.14 0.24 2.02 0.68 4.60^ 0.06^ 
conser­ (0.01) (0.34) (0.01) (0.63) (0.16) (0.41) (0.03) (0.81) 
vation 
^Probability of greater chi-square in parentheses. 
^Chi-square values may not be valid given low cell counts and expected 
frequencies. 
recency effect was observed. 
primacy effect was observed. 
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Tables 18 and 19 present the chi-square and phi-square values associated 
with the second question, which asked respondents to chose and rank the benefits 
that they received from owning forest. All of the items in this question showed a 
statistically significant response order effect, when chosen as benefits, based on 
chi-square values. Income from timber sales and satisfaction of ownership both 
exhibited a recency effect and the remaining five items exhibited a primacy effect. 
Only increased land value, recreation and satisfaction of ownership, however, 
exhibited a substantively important effect as indicated by phi-square. 
When education was included in the analysis, all of the effects occurred in a 
similar direction except for higher educated individuals who ranked either income 
from timber sales or satisfaction of ownership as the most important benefit. 
Income from timber sales showed a primacy effect when chosen by higher 
educated respondents. This was opposite to the recency effect that was found 
when education was not included. Satisfaction of ownership showed opposite 
effects in the two educational strata suggesting an interaction occured. Both 
income from timber sales and soil conservation also exhibited an education 
interaction. The response order effects occurred independent of the education 
level of respondents for the remaining items. In the case of income from timber 
sales and soil conservation response order effects were more prevalent among 
higher educated individuals suggesting question complexity was not the cause. 
Several of the items exhibited phi-square values ranging from 0.07 to 0.22 when 
education was included, suggesting that a substantively important effect was 
present. It is assumed that the inconsistency in significant affects for the second 
question can be attributed to low cell counts and expected values, particularly 
where respondents were asked to rank the items. Given the consistency of effects 
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across items with higher cell counts and expected values, it is anticipated that 
these Items would have exhibited significant effects. If the sample were larger. 
Table 19. Phi-square values for benefits of owning forest^ 
All Respondents H.S. Education 
or less 
Education 
beyond H.S. 
Benefit Chosen as 
a reason 
Ranked 
first 
Chosen as 
a reason 
Ranked 
first 
Chosen as 
a reason 
Ranked 
first 
Income 
from 
timber 
sales 
0.03 0.02 0 0.01 0.14 0.21 
Grazing 0.02 0.11 0.02 0.14 0.02 0.08 
Firewood 0.02 0 0 0.04 0.07 0.10 
Increas­
ed land 
value 
0.08 0.01 0.04 0.01 0.14 0 
Rec­
reation 
0.07 0 0.07 0 0.07 0 
Satis­
faction 
of own­
ership 
0.18 0.02 0.22 0.02 0.15 0.10 
Soil 
conser­
vation 
0.03 0 0.02 0.01 0.05 0 
In general, the second question showed more significant and consistent 
effects than were found in the first question. This can be attributed to the fact that 
the second question offered seven alternatives instead of five, and because a 
greater number of items were selected on average in the second question than in 
the first question. 
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CONCLUSION 
Considering both questions dealing with reasons for forest ownership and 
benefits of owning forests the predominance of response order effects in the first 
part of the question and not the second was an unanticipated finding of this study. 
The primacy effects that were observed are most likely because of the fact that 
respondents felt they had already chosen enough reasons by the time items later 
in the list were presented. The recency effects are most likely explained by the fact 
that respondents who had forgone earlier choices felt a need to select something 
later in the questions as they ran out of alternatives to select. In the majority of 
cases educational effects were found to follow the same pattern for both higher 
educated persons and lower educated persons. This suggests that the education 
of respondents did not significantly influence response order bias. Thus it seems 
likely that respondent fatigue played a more important role in the introduction of 
response order bias rather than question complexity or a favorable view of items 
presented first as suggested by Rugg and Cantril (1944) and Schuman and 
Presser (1981), respectively. 
Another possible explanation for the response order effects observed in this 
study is the strength of the opinions that are held by individuals. For example, 
respondents who chose timber production as a reason for owning forest may feel 
very strongly about this reason. But persons who chose current farm use as a 
reason for owning forest chose this alternative because they lacked any clear 
feeling about their reasons for owning forest, and current farm use seemed to be a 
reasonable option that was not controversial. Respondent fatigue is an 
explanation suggested by the fact that more effects were observed in the longer 
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list and can be easily tested in future research in a similar manner. The strength of 
a respondent's opinions is much more difficult to measure. Because reasons that 
were ranked first were tested here, one can assume that the reason chosen was 
most important to the respondent. It is, however, difficult to say whether one 
person's choice is held more strongly than anothers. In addition, very few effects 
were seen in the ranking of responses. It seems unlikely that the strength of a 
respondents opinion played an important role in the introduction of response order 
bias. 
Unlike previous studies of response order bias, this study did not examine 
mutually exclusive response alternatives: instead, respondents were able to chose 
any or all of the possible responses. Because of this fact, this study is not directly 
comparable to work on response order bias that has been done in the past. The 
work done in this study actually suggests that response order bias is not limited to 
questions with dichotomous choices or other mutually exclusive response sets. 
Further, it suggests that different factors may be operating to introduce response 
order bias depending on the type of question that is being used. 
As suggested by McClendon (1986), and contrary to the conclusion drawn 
by Powers et al. (1977), there is still a need to be aware of and control for 
response order bias, particularly as it relates to telephone interviews and 
questions which offer a large number of non-exclusive response alternatives. 
Further, because there is an increasing interest in the use of questionnaires, and 
telephone surveys, in particular, it is important for researchers to find different 
ways to obtain information and investigate the possibility of response order bias in 
questionnaires. 
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Despite efforts tfiat were made to reduce the possibility of response order 
bias, in the questions examined here, it was found to have a significant influence 
on the response patterns of individuals. This suggests that an open-ended 
question format may be a better way of gathering this type of information in 
telephone surveys. Or personal interviews should be used instead of telephone 
surveys. Another possible solutions to this problem would be to send respondents 
a printed listing of the alternatives prior to conducting the telephone interview. The 
use of paired comparisons, where the respondent is asked to indicate which of two 
reasons or benefits is most important is another possible method of gathering this 
information and reducing the possiblity of response order bias. 
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PART 2. MEASURING FOREST LANDOWNER'S COMMITMENT TO LAND 
STEWARDSHIP; THE DEVELOPMENT OF A MEASURE 
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ABSTRACT 
This paper presents the issues surrounding the development of a measure 
to assess attitudes of landowners concerning land stewardship. Following a 
review of related articles, a six dimensional model of land stewardship attitude 
components is proposed. This is followed by a factor analysis of data collected 
from the land stewardship scale based on the model. Results from the factor 
analysis failed to validate the proposed model. A three factor model, however, 
was found to adequately describe the components of land stewardship. The 
alternative model has two environmental attitude components and one decision 
making component. Finally, refinements necessary for improvement of the scale 
are discussed and a new model of land stewardship is proposed. 
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INTRODUCTION 
One might say that the environmental movement in this country has come 
and gone and is coming again. Recent Earth Day 1990 activities have rekindled 
talk of an "environmental movement" and the need for social change relating to 
how we view our role in the natural environment. The need for, or occurrence of, 
social change has been documented by a number of authors including, Leopold 
(1949), Hardin (1968), Caldwell (1970), Heberlein (1972), Dunlap and Van Li ere 
(1978), and Milbrath (1984). If, as suggested by these authors, there is an 
emerging new environmental paradigm, then there should also be a change in the 
way we view the land we own and use. 
Land stewardship is a term that evokes a strong emotional response from 
some and confusion from others. In a literal sense, stewardship implies "care of, 
or to care for." Thus, land stewardship, in this paper, implies care of the land. Yet, 
this simplistic definition does not capture the emotion and attitude that is present 
when one talks of land stewardship. Many of the current views and attitudes 
regarding land stewardship have their origins in Judeo-Christian beliefs (Sider, 
1978). Humans were instructed by Judeo-Christian beliefs to be stewards of the 
land. They were to care for the land and its components not just use of the land to 
satisfy human need. Although the tools and methods used to manipulate the land 
have changed over time, the idea of caring for the land has remained with us and 
taken different forms. Many of the basic ideas surrounding land stewardship have 
found expression in modern times. Leopold's (1949) land ethic closely parallels 
the idea of land stewardship, as do many tenets of modern environmentalists. 
In A Sand Countv Almanac. Leopold (1949) presented an essay on the 
necessity for the development of a land ethic to guide our development of the 
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natural environment to maintain a high quality of life and to ensure human 
survival. The essence of Leopold's land eihic is reflected in the following quote. " 
A thing is right when it tends to preserve the integrity, stability, and beauty of the 
biotic community." 
In a more recent examination, Heberlein (1972) suggests three components 
that are part of the land ethic espoused by Leopold. First, a sense of obligation 
that should take precedence over simple economics or expedience when 
considering actions which affect the environment. Second, a need to internalize 
values represented by the statement "a thing is right when it tends to preserve the 
integrity, stability, and beauty of the biotic community." And third, a changed status 
for the environment, such that it has equal rights and legal standing with humans. 
These three components form a basis for the definition of a land ethic and 
the acceptance of these ideas by individuals should be reflected in their views 
toward the stewardship of land and the actions they take. The components 
suggested by Heberlein (1972) are still, however, too abstract to measure directly. 
Each of the components of a land ethic that are suggested by Heberlein 
(1972) contain within them an environmental factor and a decision making factor. 
In the first component Heberlein (1972) talks of "a sense of obligation." From an 
environmental view this indicates a recognition of the "balance of nature" that is 
part of Dunlap and Van Liere's (1978) model of a new environmental paradigm. In 
addition, the first component suggests that decisions must be made with an 
understanding of the long-term impacts they may have on the environment. As 
suggested by Geiger (1978), the idea of leaving the land in as good or better 
condition than when you started is an important part of the definition of land 
stewardship. 
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From Heberlein's first component come two factors that are necessary to 
define land stewardship. These are "balance of nature" and "planning horizon." 
The concept of balance of nature is clearly outlined in Dunlap and Van Lie re's 
(1978) model of the new environmental paradigm and is discussed further in 
additional work on the new environmental paradigm scale done by Albrecht et al. 
(1982), Geller and Lasley (1985), and Noe and Snow (1989). There is, however, 
a need to further clarify the planning horizon factor. The recognition of long-term 
impacts and the desire to conserve the productivity of the land is reflected in the 
decision maker's choice of a planning horizon to consider when making decisions. 
In essence, when choosing a planning horizon the decision maker is making a 
trade-off between short term goals, such as the need to make a living from the land 
and long-term goals, such as the desire to leave a productive farm to one's heirs. 
In Heberlein's (1972) second component, he recognizes "a need to 
internalize values" that are espoused by Leopold (1949). An individual's 
acceptance of this component will be reflected in two ways. First, by a recognition 
of "limits to growth," and the possibility of adverse effects should those limits be 
exceeded. For a more detailed discussion of the concept of limits to growth the 
reader is again referred to work done on the new environmental paradigm. 
Second, as decision makers, individuals must make a trade-off between monetary 
and non-monetary benefits that result from their actions. The importance of this 
trade-off in a definition of land stewardship is discussed further by Byron (1978). 
For an example of this trade-off consider a farmer who is planting a field of crops. 
Decisions such as what to plant and how to prepare the ground must be made. In 
doing this the farmer must decide how close to the edge of the field to plant crops. 
Whether realizing it or not, the farmer is making a trade-off between monetary and 
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non-monetary factors when determining how close to the edge of the field to plant. 
By leaving a wider edge the farmer creates habitat that is suitable for a variety of 
wildlife. Conversely, by leaving a narrow edge the farmer is able to increase the 
size of the field by planting more crops, thereby increasing the potential profit that 
can be made from the crop at harvest time. In this simple case, it is assumed that 
the farmer makes this decision based on the perceived utility derived from the 
perpetuation of wildlife verses the utility derived from the expected additional net 
economic gain associated with a higher yield. Thus, from Heberlein's (1972) 
second component come two more factors that add to the definition of land 
stewardship. They are "limits to growth" and "valuation of benefits." 
Turning to Heberlein's third and final component, an environmental factor 
and a decision making factor are suggested by the recognition of a changed status 
for the environment. The environmental factor of this component is reflected in 
Dunlap and Van Liere's concept of "man over nature." This factor reflects the 
change in humans' anthropocentric view of the environment. The decision making 
factor, suggested by Heberlein's third component of a land ethic, is reflected in the 
individual's view of private and public rights to property that is discussed by Gray 
(1985). In his discussion of ecological attitudes, Gray (1985) points out the conflict 
that exists between past views of private property rights and the need for decision 
makers to consider the impacts their decisions have on the property of others. 
Traditionally, in the United Stales, individuals have been granted the right to do as 
they wish with the land they own. This view has been changing over time as 
individuals recognize the need to limit property rights to avoid impacts on other 
property. Finally, two more factors are recognized from Heberlein's third 
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component and completes the model of land stewardship that is presented in 
figure 1. These are "man over nature" and "Property rights." 
Valuation 
of benefits 
Balance of 
Nature 
Limits To 
Growth 
Man Over 
Nature 
Property 
Rights 
Planning 
Horizon 
LAND 
STEWARDSHIP 
Figure 1. Proposed Dimensions of Land Stewardship 
It Is presumed that land stewardship is composed of environmental and 
decision making factors. Environmental attitudes comprise three of the proposed 
dimensions of land stewardship as discussed in research by Dunlap and Van 
Liere (1978), Albrecht et al. (1982), Geller and Lasley (1985), and Noe and Snow 
(1989) on the NEP scale. They are 1) man over nature, 2) balance of nature, and 
3) limits to growth. Three additional dimensions reflecting the decision making 
factors are proposed to complete the model of land stewardship. These 
dimensions include 4) a measure of attitudes toward private property rights, 5) the 
monetary vs. non-monetary decision making criteria and, 6) a measure of the 
decision makers planning horizon. 
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METHODS 
This section presents the methods that were used to develop and test the 
proposed model of land stewardship. First, a presentation of the survey of forest 
land owners that was used is made, A discussion of how the survey was 
conducted follows. Finally, the land stewardship scale that was developed to 
measure the proposed dimensions of land stewardship is presented. 
Survey 
The information presented in this report was obtained through a survey of 
forest landowners in 17 counties in Eastern Iowa. A telephone survey process 
was used because of time and cost constraints and the need for accurate 
information. The telephone interviews were conducted by the Iowa State 
University Statistical Laboratory during April, May, and June of 1987. 
The sample was drawn using an area frame. Forty-acre tracts of land were 
drawn at random from each of the counties in the study area. A total of 425 tracts 
were drawn as a basis for locating respondents. The sample units were allocated 
among counties according to the percentage of forest within each county in order 
to increase the chances of locating forest landowners (Spencer and Jakes, 1980). 
After selecting the sample units, the legal description for each sample unit was 
sent to the appropriate assessor's office to determine who owned land within the 
respective sample units. The sampling procedure yielded a total of 524 possible 
respondents. Some of these potential respondents were excluded due to 
incomplete mailing addresses and difficulty in locating the proper owner of the 
land. The remaining people were then contacted to determine whether they 
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owned forest, and if they did own forest, they were asked to participate in the 
study. A minimum of two acres of forest in a five acre holding was necessary for 
respondents to be included in the study. This screening process resulted In a total 
of 248 persons who were eligible by ownership to participate in the study. Only 24 
of the potential respondents elected not to participate in the study, yielding a 90% 
response rate. 
Scale Development 
Having specified a model of land stewardship, it was necessary to develop 
a means of measuring land stewardship and to apply the measure to a sample of 
respondents. The NEP scale was chosen to represent the proposed three 
environmental dimensions of land stewardship because of the complimentary 
relationship between the new environmental paradigm and land stewardship, and 
because it was felt to represent the best way to evaluate environmental attitudes. 
The NEP scale uses a Likert scale format with four possible responses, 
strongly disagree, mildly disagree, mildly agree, and strongly agree. This same 
format was used for the remaining three dimensions as well. 
Statements representing the other three dimensions, property rights, 
decision making, and planning horizon, were developed through a review of 
pertinent literature on the subjects and informal discussions with professionals in 
natural resources and sociology. Tables 1 and 2 present the items that make up 
the proposed land stewardship scale and the associated dimensions. 
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Table 1. Statements associated with the environmental dimensions of the land 
stewardship model as proposed and the distribution of responses 
A) Balance of Nature 
BN1. The balance of nature is very 
delicate and easily upset. 
BN2. When humans interfere with 
nature it often produces 
disastrous consequences. 
BN3. Humans must live in harmony 
with nature in order to survive. 
BN4. Mankind is severely abusing 
the environment.^ 
2 )  Limits to Growth 
LG1. We are approaching the 
limit of the number of 
people the earth can support. 
LG2. The earth is like a spaceship 
with only limited room and 
resources. 
LG3. There are limits to growth 
beyond which our industrialized 
society cannot expand. 
LG4. To maintain a healthy 
economy we will have to develop 
a "steady state" economy where 
industrial growth is controlled. 
3 )  Man Over Nature 
fvlN 1. fVlankind was created to 
rule over the rest of nature.^ 
MN2. Humans have the right to 
modify the natural environment 
to suit their needs.^ 
MNS. Plants and animals exist 
primarily to be used 
by humans.b 
MN4. Humans need not adapt to 3% 23% 35% 39% 
the natural environment 
because they can remake 
it to suit their needs.^ 
3SD = Strongly disagree D = Disagree A = Agree SA = Strongly agree. 
^Scoring for these items was reversed so that all values would be 
consistent with the attitudes being measured. 
SAa A D SD 
69% 26% 4% 1% 
66% 24% 8% 2% 
73% 24% 3% -
1% 8% 27% 65% 
22% 32% 28% 18% 
49% 38% 10% 4% 
42% 41% 14% 4% 
44% 46% 6% 4% 
28% 32% 24% 16% 
9% 41% 32% 18% 
22% 35% 26% 17% 
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Having developed a model of land stewardship attitudes, it is necessary to 
examine the model and test the scales ability to measure land stewardship. Factor 
analysis was chosen as the prefered means for accomplishing this objective. The 
lack of a direct measure of land stewardship precludes the use of statistical 
procedures, such as regression or discriminant analysis. The use of cluster 
analysis was another option considered. Cluster analysis, however, does not 
acknowledge the presupposed structure that is reflected in the theory presented. 
Table 2. Statements associated with the decision making dimensions of the land 
stewardship model as proposed and the distribution of responses 
SAa A D SD 
4) Property Rights Dimension 
PR1. Land is private property 44% 24% 18% 14% 
so a landowner has a right 
to do whatever he wants 
with the land he owns.b 
PR2. The individual's right to 20% 24% 33% 23% 
make decisions about the 
use of his land is sacred and 
should not be limited for 
any reason.b 
PR3. The individual is responsible 51% 15% 12% 22% 
for maintaining his land. 
PR4. The government should 16% 31% 25% 28% 
control the use of private land 
to prevent excessive erosion. 
5^ Valuation of Benefits Dimension 
VB1. The function of land is to 26% 44% 20% 10% 
produce goods for sale.b 
VB2. Making a profit is the most 35% 24% 16% 25% 
important criteria I use when 
deciding how to use my land.b 
VB3. Although making a profit is 43% 19% 11% 27% 
important, I do consider other 
benefits I receive from the land 
when deciding how to use my land. 
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Table 2. Continued 
SAa A D SD 
VB4. Maintaining the quality of the 65% 29% 5% 1 % 
land and water resources is 
more important than using them 
to make money. 
VB5. The ability of the land to 24% 33% 26% 17% 
make money is the only factor 
which should determine how 
the land is used.b 
6) Planning Horizon Dimension 
PHI. The fertility of the land 
should be sustained as 
it is used. 
PH2. We could learn a lesson 
from the Europeans who 
take care of their land so 
it continues to be productive. 
PH3. People should get the most 
from their resources now 
because the future will take 
care of itself.^ 
PH4. It is better to make money 
today than to save my 
resources for the future.^ 
PH5. We should maintain the 
ability of the land to 
produce food and fiber so 
that future generations will 
be able to benefit from the land. 
aSD = Strongly disagree D = Disagree A = Agree SA = Strongly agree. 
^Scoring for these items was reversed so that all values would be 
consistent with the attitudes being measured. 
The basic assumptions of factor analysis make it an ideal method for 
exploring and testing structures similar to that proposed in this paper (Pummel, 
1970; Kim and Mueller, 1978). Factor analysis assumes the existence of 
underlying factors that are reflected in the patterns of variation that are found 
11% 9% 32% 48% 
33% 40% 21% 5% 
35% 12% 15% 39% 
27% 15% 20% 39% 
67% 25% 6% 2% 
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across items that are measured. A table of factor loadings is used to identify the 
factor(s) with which a variable is most associated. Patterns then can be simplified 
through the use of axis rotations to present a clearer picture of the relationships 
being examined. Researchers generally use a value of 0.40 or 0.50 as a "rule of 
thumb" to indicate the factor that a variable is related to or "loads most highly on" 
and to identify variables that do not contribute significantly to the analysis (Bultena, 
1990; Noe and Snow, 1989). This provides only part of the information that is 
necessary for evaluating the factors generated. More importantly, one must 
examine the magnitude of differences in the loadings of a single item across 
factors. For a variable to show a clear relationship, it should exhibit a high loading 
on one factor and near zero loadings on all the other factors (Rummel, 1970). 
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RESULTS 
Table 3 shows the results from a factor analysis that "forced" a six factor 
solution. This analysis is included here because of the a priori hypothesis that 
land stewardship is composed of six dimensions. 
As shown in Table 3, the fourth, fifth, and sixth factors had one, two, and one 
variable, respectively, load most highly on them. The remainder of the variables 
loaded on the first three factors. In addition, analysis of eigenvalues and scree 
plots suggested that a three factor solution would be more appropriate than the 
initially assumed six factor model (SPSSX, 1985). Thus, the a priori assumption of 
six dimensions of land stewardship is not supported by the data. The implications 
of this departure from the preconceived six factor model will be discussed further 
in later sections. 
In Table 4, the factor loadings for a three factor solution using all of the 
items are presented. The following items, MN1, MN2, PR4, VB4, and PH5, all 
exhibited poor factor loadings suggesting that they have poor explanatory power. 
In addition, Items PR1, VB2, VB5, PHI, and PH2 exhibited high loadings on one 
factor, but did not show the magnitude of difference in loading across factors that is 
desired for a clear loading pattern across factors. This indicates that these items 
have a mixed ability to explain the factors that were present. 
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Table 3. Factor Analysis of a six factor model for all items listed In the Land 
Stewardship scale 
TÂCTÔR 
ITEM 1 2 3 4 5 6 
BN1 0.08 0.57® 0.21 -0.02 0.11 0.01 
BN2 -0.05 0.53® 0.09 0.09 0.21 0.09 
BN3 0.01 0.52® 0.01 0.09 0.05 0.09 
BN4 -0.02 0.51® -0.00 0.00 0.31 0.03 
LG1 0.08 0.58® -0.08 0.02 -0.14 0.04 
LG2 0.00 0.52® 0.20 -0.12 0.02 -0.05 
LG3 -0.07 0.55® 0.08 -0.12 -0.12 -0.06 
LG4 0.04 0.65® -0.14 0.12 0.06 0.12 
MN1 -0.17 -0.08 0.25® 0.13 -0.09 0.02 
MN2 0.05 0.07 0.19 0.97® 0.01 -0.10 
MN3 0.18 -0.01 0.44® 0.28 -0.04 0.05 
MN4 0.15 0.21 0.36® 0.22 0.29 0.31 
PR1 0.77^ -0.07 0.24 0.07 -0.12 0.06 
PR2 -0.22 0.06 0.61® -0.06 0.01 0.09 
PR3 0.84® 0.03 -0.39 -0.00 -0.02 -0.16 
PR4 0.36 0.15 
CO CD 0.08 -0.38® -0.01 
VB1 0.05 0.09 0.62® 0.04 0.03 -0.15 
VB2 0.81® -0.12 0.08 0.05 0.04 0.15 
VB3 0.88® 0.07 -0.25 -0.03 0.01 -0.23 
VB4 -0.11 0.15 0.00 -0.09 -0.05 0.29® 
VB5 -0.65® •0.05 -0.36 -0.07 -0.04 -0.02 
PHI -0.54® -0.20 0.01 0.05 -0.45 0.38 
PH2 0.45® 0.09 -0.33 0.13 0.09 0.37 
PH3 0.92® 0.05 -0.09 0.06 0.08 -0.16 
PH4 0.90® -0.02 -0.08 -0.05 0.17 0.03 
PH5 0.23 0.27 -0.13 0.04 0.51® -0.05 
^ Factor on which the attitude item loaded most highly. Factor loadings are 
from a varimax rotation procedure (SPSSX, 1985). 
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Table 4. Factor Analysis for three factor model for all items listed In the Land 
Stewardship scale 
ITEM 1 
FACTOR 
2 3 
BN1 0.07 0.56® 0.24 
BN2 •0.02 0.59® -0.03 
BN3 0.02 0.52® 0.06 
BN4 0.01 0.57® 0.04 
LG1 0.09 0.52® -0.05 
LG2 -0.01 0.48® 0.17 
LG3 -0.06 0.48® 0.02 
LG4 0.07 0.65® -0.05 
MN1 -0.22 -0.11 0.23® 
MN2 0.04 0.08 0.31® 
MN3 0.09 -0.04 0.52® 
MN4 0.06 0.25 0.48® 
PR1 0.68® -0.15 0.38 
PR2 -0.34 0.04 0.53® 
PR3 0.91® 0.00 -0.24 
PR4 0.36® 0.05 -0.10 
VB1 -0.04 0.05 0.55® 
VB2 0.75® -0.14 0.26 
VB3 0.93® 0.03 -0.11 
VB4 -0.14® 0.14® 0.00 
VB5 -0.57® -0.02 -0.49 
PHI -0.60® -0.23 -0.05 
PH2 0.46® 0.11 -0.10 
PH3 0.94® 0,03 0.09 
PH4 0.89® -0.02 0.10 
PH5 0.29 . 0.35® -0.02 
^ Factor on which the attitude item loaded most highly. Factor loadings are 
from a varimax rotation procedure (SPSSX, 1985). 
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The lack of explanatory power found in items MN1, MN2, PR4, VB4, and 
VB5 indicate that they can be removed from further analysis without any loss of 
information from the data. A similar procedure is suggested in analysis of the new 
environmental paradigm scale done by Geller and Lasley (1985) and Noe and 
Snow (1989). The removal of items that show a mixed relationship to the factors 
will eliminate duplication in the items being analyzed and should Improve the 
explanatory power of the model by providing a more parsimonious solution. 
An independent analysis of the items that loaded most highly on each factor 
using Cronbach's Alpha also was done (Cronbach, 1951). This formed three 
subscales based on the three factor solution in Table 4. Cronbach's Alpha 
assesses the relative strength of the first factor found in a set of items that provides 
an assessment of the reliability of the scale (Carmines and Zeller, 1979). In all 
cases the elimination of the items mentioned above resulted in an increased value 
of Cronbach's Alpha for each of the subscales. This was because of the poor 
inter-item correlations that were exhibited among the items in question and gives 
further support for their elimination from the model to form a more parsimonious 
structure. 
The final three factor model of land stewardship is presented in Table 5 and 
the final values of Cronbach's Alpha for each of the subscales is presented in 
Table 8. In these tables, the factors have been named to facilitate the discussion 
that follows and to provide a descriptive name that reflects the dimensions of land 
stewardship that are being measured by each of the subscales. 
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Table 5. Factor Analysis for reduced three factor model of the Land Stewardship 
scale. 
ITEM Decision 
Making 
FACTORS 
Spaceship 
Earth 
Technocracy 
BN1 0.05 0.57® 0.25 
BN2 -0.03 0.56® 0.02 
BN3 0.02 0.46® 0.06 
BN4 -0.01 0.56® 0.05 
LG1 0.12 0.54® -0.04 
LG2 -0.04 0.51® 0.19 
LG3 -0.07 0.54® 0.02 
LG4 0.04 0.66® -0.07 
MN3 0.10 -0.03 0.46® 
MN4 0.04 0.23 0.44® 
PR2 -0.34 0.04 0.57® 
PR3 0.92® 0.02 -0.23 
VB1 -0.06 0.04 0.58® 
VB3 0.93® 0.07 -0.09 
PH3 0.93® 0.02 0.10 
PH4 0.88® •0.03 0.11 
^ Factor on which the attitude item loaded most highly. Factor loadings are 
from a varimax rotation procedure (SPSSX, 1985). 
Table 6. Reliability estimates of the attitude scales for the final three factor model 
of Land Stewardship 
Scale # of Cases # of items Cronbach's Alpha 
Decision making 189 4 0.95 
Spaceship Earth 192 8 0.78 
Technocracy 201 4 0.62 
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Discussion of final land stewardship model 
The final model of land stewardship supported by the data is a three factor 
model. The proposed six factor model of land stewardship is, therefore, rejected 
by the analysis. Further review of the proposed theory, in light of the results, 
suggests that a different specification of the model seems necessary to fully 
implement a measure of land stewardship. 
Consider the first factor in the final model. All of the items in this factor are 
related to factors that are part of an individual's decision making process that 
reflect their commitment to land stewardship. Thus, the first factor has been 
named the "decision making" factor in the final model. This factor would fit into a 
revised model of land stewardship as presented in figure 2. Therefore, the final 
scale measures elements of the decision making dimension of land stewardship 
even though the individual factors related to this dimension were not uniquely 
specified by the final model. This lack of specification seems to have resulted 
because of poor item construction in the items chosen to represent these factors. 
The second factor has been named the "spaceship earth" factor. This scale 
includes items that were intended to measure the "balance of nature" and "limits to 
growth" factors that were part of the original land stewardship model. In a similar 
analysis conducted on the new environmental paradigm scale items alone, Noe 
and Snow (1989) have suggested that these two factors of the new environmental 
paradigm scale are highly related among national park visitors. And, further, they 
suggest the combination of these two factors in using the scales they developed 
(Noe and Snow, 1989). The results of this analysis, like conclusions drawn by 
Noe and Snow (1989), do not fully support the need to make changes in the new 
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environmental paradigm scale. Further testing with all of the new environmental 
paradigm scale items should be done first. What this implies for the revised land 
stewardship model is the need to allow for a linkage between these two factors 
such as that proposed in figure 2. 
Environmental 
Components 
N 
Man Over 
Nature 
Limits To 
Growth 
LAND 
STEWARDSHIP 
Nature 
Decision Making 
Components 
\ 
Property Planning Valuation 
Rights Horizon of benefits 
Figure 2. A revised model of land stewardship 
The third factor, named the "technocracy" factor, is similar to the "man over 
nature" factor found in the new environmental paradigm scale by Albrecht et al. 
Two of the items, MN3 and MN4, are part of the man over nature dimension of the 
new environmental paradigm scale. The other two items VB1 and PR2 both seem 
to reflect the same anthropocentric view found in the new environmental paradigm 
scale with specific relevance as to how we view the land. 
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Figure 3. A graphical presentation of the three factor land stewardship model 
In Figure 3, a graphical representation of the three factor land stewardship 
model is presented. Persons who are part of the environmental vangaurd 
described by (Vlilbrath (1984) and persons who have adopted the new 
environmental paradigm as described by Dunlap and Van Li ere (1978) should 
score high on the decision making and spaceship earth scales and low on the 
technocracy scale. This would place them in the upper left portion of figure 3. 
There also seems to be a group of people who are concerned about the 
environment, but are unwilling to relinquish the "man superior" view that is 
measured by the technocracy scale. These people have been labeled 
environmental technocrats in the upper right portion of figure 3. Persons who 
score low on the decision making and spaceship earth scales and high on the 
technocracy scale can be considered traditional land users This group holds 
ideas that have been dominant in the historic use and ownership of land like the 
dominant role of humans and their right to modify the land to suit their needs. 
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Each of these groupings represents persons who can be expected to react 
differently in terms of the type of program that would stimulate them to change their 
pattern of land use. 
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CONCLUSIONS 
The results of this study indicate that the original six factor model of land 
stewardship was not supported by the data. The three factor model that is 
suggested by the data does, however, seem to adequately describe the 
components of land stewardship. The scales that were developed, therefore, have 
merit for inclusion in the analysis of models of forest managers and forest 
management intensity that is part of this study. The scales also should prove 
useful in the identification of forest landowners who hypothetically will be receptive 
to different means of stimulating interest in forest management. It is felt that 
individuals who show a greater commitment to land stewardship are also likely to 
exhibit a greater interest in and propensity toward management of their forest 
resources. 
The analysis of this information also suggests refinements that can be made 
in the original six factor model of land stewardship. As presented in figure 2, these 
refinements seem to present a clearer representation of the factors, associated 
with land stewardship, that previous work suggests are important. The data 
suggests that there are two dimensions of land stewardship: environmental and 
decision making. Further, it seems necessary to provide linkages between the 
factors that are being measured. The most useful method of analyzing the new, 
two-step six factor model would be the use of LISEREL models. The new model of 
land stewardship could not be tested using the data because several of the items 
did not uniquely and adequately describe the factors that are thought to play a role 
in land stewardship. Based on the respecification of a land stewardship model 
and the apparent ability of the scales to measure components of land stewardship, 
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the results of this analysis suggests that the theory presented does merit further 
development. 
In recognition of the iterative process that is necessary to the development 
and testing of any theory, it seems appropriate to discuss some of the areas for 
future research that are suggested by this analysis. Attention now must be paid to 
the development of items that more clearly represent the hypothesized factors that 
make up the model. A wider base of information is, perhaps, necessary to develop 
a pool of items, comprising individual factors, for review. A more stringent criteria 
for selection of items, such as the use of a panel of experts to evaluate the items, 
also is needed in any future application of the model. Further, there is a need for 
larger sample sizes and, a broader base from which to sample to fully test the 
appropriateness of the proposed two-step six factor model of land stewardship. 
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PART 3. MODELS OF FOREST MANAGEMENT AND MANAGEMENT 
INTENSITY AMONG NONINDUSTRIAL PRIVATE FORESTS IN EASTERN IOWA 
ABSTRACT 
A review of previous studies on nonindustrial private forest management is 
used as a basis for developing models of forest management. Information from 
two surveys of forest landowners in eastern Iowa are used to evaluate the models 
and identify important indicators of forest management in Iowa. Landowner 
characteristics, such as age, education, and gross income, were found to be 
positively related to forest management. Reasons for owning forests that were 
positively related include timber production, recreation, investment, and wildlife. 
Three scales measuring attitudes toward the environment and decision making 
also were Included. The overall results indicated that forest managers, as 
opposed to non-managers tend to be interested in multiple benefits from the forest 
and show a concern for the environment. 
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INTRODUCTION 
Nonindustrial private forest (NIPF) landowners control 58% of the forest 
resource nationwide (Crowell, 1983). In Iowa, over 89% of the commercial forest^ 
is controlled by NIPF landowners (Spencer and Jakes, 1980). The future acreage 
and condition of Iowa forests will depend heavily upon the decisions NIPF 
landowners make regarding the management of their land. Yet very little research 
has been done which examines how NIPF landowner goals and motivations 
influence their forest management in Iowa. 
According to the 1974 forest survey of Iowa, there are approximately 1.5 
million acres of forest in Iowa, fvlost of this land is located along river bottoms 
(approximately 1/3), on mid slopes (approximately 1/2), or on ridge tops 
(approximately 1/6) (Spencer and Jakes, 1980). This suggests that much of the 
forest is located on sites that are unsuitable for conventional agricultural 
production, which is probably a primary reason why these areas are still forested 
and have not been converted to agronomic cropping. Spencer and Jakes (1980) 
have estimated that forest sites in Iowa are generally 60% or less stocked with 
trees, and approximately half of the timber resource can be classified as rough 
^ Commercial forestland is defined as forestland that is producing or is 
capable of producing crops of industrial wood and that has not been withdrawn 
from timber utilization by statute or administrative regulation by the U.S.D A. Forest 
Service. This includes areas suitable for management to grow industrial wood 
generally of a site quality capable of producing in excess of 20 cubic feet per acre 
of annual growth. 
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and rotten. Although this does not present a picture of efficient timber production 
in Iowa, it can not be considered as a "bad" condition considering the potential 
value of such lands for wildlife habitat, scenic beauty, and recreation. 
Currently, there is a strong effort in the state to increase the amount of 
p 
forest. The Iowa Department of Natural Resources (IDNR) has set a target of 3 
million acres of forest for the state as part of its Forest Resources Plan (ICC, 1985). 
As the result of this effort by the state and pressures by resource conservation 
groups, a milestone act, The Resource Enhancement and Protection act of 1989 
(REAP), was passed to encourage, by monetary assistance, reforestation and 
forest management activities. The REAP Act has far reaching consequences for 
the enhancement and protection of all of Iowa's natural resources. For persons 
who own forests or are interested in forests, it provides another avenue for 
cost-sharing for landowners who wish to improve or increase their forest holdings 
(IDNR, 1989). In the 1990 Forest Resources Plan, the IDNR has reaffirmed their 
commitment to increasing the amount of forest in Iowa through both public 
acquisition and the encouragement of private investment (IDNR, 1990). In 
addition, the new Forest Resources Plan calls for an increased focus on 
education, improved management, and expanding timber markets. 
This paper identifies the characteristics and attitudes of NIPF landowners 
that are significant indicators of forest management given the current political and 
economic climate in Iowa. By identifying the important indicators of forest 
management, it is hoped that policy makers, researchers, and others who are 
concerned about forest management will be able to use this information to better 
2 The IDNR was previously known as the Iowa Conservation Commission. 
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aid current forest managers and develop better programs to stimulate forest 
management. 
Literature Review 
A review of NIPF landowner studies leads one quickly to conclude that the 
acronym "NIPF" represents a large and diverse group of individuals (Birch, 1982; 
Birch, 1984; Birch and Dennis, 1980; Baumgartner, 1979; Carpenter and Hansen, 
1983; Gedney, 1983; Hewlett, 1982; Jones, 1981; MaConnel and Archey, 1982; 
Marlin, 1978; Madigan and Jones and Thompson, 1981; Weatherhead et al., 
1982). There are an estimated 7.76 million private forest landowners in the United 
States, most of whom are NIPF landowners. Each one has a number of different 
reasons for owning, and goals for their forest (Birch et. al., 1982; MaConnel and 
Archey, 1982; Jones and Thompson, 1981). 
In addition, NIPF landowner studies generally show a low rate of 
participation in available government assistance programs, such as the Forestry 
Incentives Program (FIP) and the Agricultural Conservation Program (ACP). The 
percentage of participants in such programs has been reported ranging from 1% 
to 20% depending on the population sampled (Birch, 1982; Birch, 1983; Birch and 
Dennis, 1980; Downing et al., 1976; MaConnel and Archey, 1982; Carpenter and 
Hansen, 1985; Régula, 1985). A nationwide average of approximately 2% was 
reported by Crowell (1983). The reasons for such a low rate of participation are 
not clear. One possible explanation is the lack of knowledge, on the part of the 
NIPF landowner, about these programs. Another possible explanation is that such 
programs do not address the needs of the majority of NIPF landowners. 
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Theoretical development of forest management models 
Past research has identified a number of factors which are thought to 
influence NIPF landowner decisions with regard to the management of their forest. 
These factors can be separated into three major groups: socioeconomic, 
political-institutional, and biological-physical. 
SpclQeconQmic Factors 
Wylie (1977) discusses several economic factors long recognized as 
barriers to sustainable, cost-efficient timber production by NIPF landowners. 
These include the low expected return on investment, the long-term nature of 
forestry investments, the nature of wood production (the tree being both the factory 
and product), the size of land holdings, and the scarcity of capital for forestry 
investments. Whereas these factors serve as barriers to timber management, they 
do not necessarily limit management focused on other goals, such as soil 
conservation, water quality, wildlife, and aesthetic value. 
Social factors, that are interrelated with the economic factors, include such 
things as owner characteristics and attitudes. In combination with economic 
factors these social factors serve to describe the NIPF landowner and the 
constraints under which he/she must operate when making decisions. Owner 
characteristics can be described as physical attributes of the landowner or the 
environs in which the landowner resides. Variables such as age, occupation, 
income, and size of community where presently residing have been identified as 
descriptive characteristics of the landowner (Hickman and Gehlhausen, 1981), 
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Owner attitudes are best described as the landowner's belief In various 
social norms. For example, the landowner's attitude toward property rights is an 
important area to be considered because this will provide an indication of how the 
landowner is likely to react to government programs or policies that limit their 
rights in property such as zoning laws or conservation easements (Wengert, 19; 
Lillard, 1976; Dunlap and Van Liere, 1978). Another important social norm is the 
landowner's attitude toward the "environment," where environment implies the 
flora, fauna and physical attributes of the area in which the landowner resides. By 
measuring the landowner's attitudes toward the environment, one can gain some 
estimate of the landowner's willingness to trade short-term benefits for the 
long-term maintenance of the land's productivity. 
Political-Institutional Factors 
Political-institutional factors can most easily be described as government 
regulations and laws. For the forestry sector, this would include state and federal 
taxes, regulation of forest practices, land-use regulations, zoning, and government 
assistance programs. 
Property tax, income tax, and estate tax are considered to be the three types 
of taxes which have the greatest impact on forests (Siegel, 1980). Property taxes 
serve to raise the cost of annual management and may inhibit management for 
certain goals, such as timber production, on lower quality lands due to the 
periodic, rather than annual, nature of income flows from the forest In Iowa, forest 
can be registered under the Iowa Forest Reserve Law. This law exempts forested 
land from property taxes provided the landowner fences the land to keep cattle out 
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and maintains the area as forested land in accordance with provisions outlined in 
the law. 
Income taxes generally influence the timing of product harvests and the 
ability of the landowner to recover the costs of management. Prior to 1986 most of 
the costs of management had to be capitalized and recovered when products 
were harvested. 
f^ore recently NIPF landowner's have been able to use accelerated cost 
recovery to offset the costs of management, thus providing the landowner with a 
quicker turnover of monies for reinvestment than was possible in the past. 
Finally, estate taxes tend to break up forest land holdings creating smaller 
less profitable management units. There are currently provisions in the tax laws, 
however, that help to reduce this effect by redefining the way in which timber land 
is valued, setting higher minimum levels that are exempted from estate taxes, and 
providing for estate taxes to be paid in annual installments for a period of up to ten 
years. 
Two federal programs, the Agricultural Conservation Program (ACP) 
initiated in 1936 and the Forest Incentives Program (FIP) initiated in 1973, provide 
dollar subsidies of up to 75 percent of the cost of stand establishment, timber stand 
improvement, and other forestry related practices. 
Government regulations that affect private forests include direct regulation 
of forest practices to increase wood production and regulations designed to 
protect the environment or preserve amenity values. Currently, 20 states have 
forest practice laws (Cubbage and Siegel, 1985). Typically, such regulations tend 
to increase the cost of timber production (Fraser, 1976; Brock, 1975). In Iowa, 
there are no laws or regulations which directly address the type and timing of 
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forest management activities, thus this type of factor does not play a significant role 
In influencing NIPF landowners in Iowa. 
Rio-Phvsical Factors 
The biological-physical condition of the forests is also important. The size 
and species distribution of trees influence the nonpriced and priced goods and 
services that a forested acre Is capable of producing over time. The slope, 
ruggedness of the terrain, and accessibility will influence the set of feasible 
forestry activities and their costs. Iowa, forests are located along river bottoms 
(approximately 1/3), on mid slopes (approximately 1/2), or on ridge tops 
(approximately 1/6) (Spencer and Jakes, 1980). This indicates that most of Iowa's 
forests are located in areas that are sensitive to disturbance, thus adding to the 
costs of management activities on this land by limiting the timing and types of 
activities that can be under taken. 
The forest management and management intensity model 
Forest management and management intensity are influence by three types 
of factors, socioeconomic factors, political-institutional factors, and bio-physical 
factors. Past analyses of these factors have examined their relationship in 
isolation or with only a limited number of factors included. Although past research 
on the type of relationship between these factors and forest management provides 
a good basis for understanding the influence these factors may have, it does not 
provide a way to examine the interaction among the various factors that are 
influencing forest management. Such interaction can lead to very different 
conclusions about the importance and type of relationship that is present. 
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A general model of forest management and management intensity among 
NIPF landowners is used here to improve the evaluation of the factors influencing 
management. In these models forest management and management intensity are 
considered functions of a set of socioeconomic, political-institutional and 
bio-physical factors. These models can be interpreted as a subset of the 
landowner's utility function as it relates to the utilization of their forest resources. 
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METHODS 
The data used in this study comes from two surveys of forest landowners in 
Iowa. The first survey focused on the northeast forest survey unit as designated by 
the U.S.D A. Forest Service North Central Forest Experiment Station. (Spencer 
and Jakes, 1984). It was conducted during fall of 1984 and winter of 1985. The 
second survey was conducted in 1987 and focused on southeast Iowa. There was 
some overlap of counties in the two surveys. After identifying the various factors 
thought to influence forest management, a questionnaire was developed to 
measure important landowner characteristics. The questionnaire used in the 1987 
study differed somewhat from those in the 1984-85 survey. The important 
differences will be highlighted in the discussion below. 
The 1984-85 Survey 
A questionnaire was administered by telephone to selected landowners in 
the USDA Forest Service designated northeastern forest survey unit of lowa^. 
Telephone interviews with rural landowners were conducted by the Iowa State 
University (ISU) Statistical Laboratory during late 1984 and early 1985. A rural 
landowner was defined as anyone owning property located in the unincorporated 
areas of the counties being studied. Both forest and non-forest landowners were 
contacted, to allow for comparisons among forest and nonforest landowners. 
A two-stage sample design was used to assure that NIPF landowners 
would be adequately represented in the sample. In the first stage, six counties 
Q 
See Régula 1985 for more detail on the questionnaire development. 
77 
were chosen. Three counties, Allamakee, Clayton, and Jackson, were chosen 
with certainty because of their high percentage of forested land (25%, 16%, 14%, 
respectively). Another three counties (Howard, Buchanan, Linn) were selected 
with equal probability from the remaining 21 counties. The second stage 
consisted of selecting 60 rural landowners of record within each county. A list of 
all rural landowners in each county was developed from land ownership records 
provided by the respective county assessors' office(s) and the sample of 360 
landowners was drawn in a systematic manner. 
Telephone numbers were obtained for most sample landowners. A letter 
was sent to each landowner explaining the study and asking them to participate. 
Screening of potential respondents was done on the basis of a minimum 5-acre 
ownership. Landowners were excluded if they had sold the property or were 
deceased and a current owner could not be located. Several follow-up 
procedures were used to locate and sample all landowners. After Ineligible or 
un located landowners were accounted for, the effective sample size was reduced 
to 253. Only 18 individuals refused to participate in the telephone survey resulting 
in a sample of 235 respondents and a response rate of 93%.^ 
Seventy seven persons contacted did not meet the minimum acreage 
requirement of 5 acres; 30 persons were unlocated because of out dated 
assessors' records; 4 listings had no phone (Amish); 3 were corporations: 8 were] 
refusals: and 3 were new forest landowners. The response rate was calculated as 
235 over 360-77-30=253, the number of potential contacts. 
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The 1987 Survey 
The 1987 survey of forest landowners focused on 17 counties in Eastern 
Iowa including Cedar, Clinton, Delaware, Des Moines, Dubuque, Henry, Jackson, 
Jefferson, Johnson, Jones, Lee, Linn, Louisa, Muscatine, Scott, Vanburen, and 
Washington. A telephone survey process was used because of time and cost 
constraints and the need for accurate information. The telephone interviews were 
conducted by the Iowa State University Statistical Laboratory during April, May 
and June of 1987. 
The sample was drawn using an area frame. Forty acre tracts of land were 
drawn at random from each of the counties in the study area. A total of 425 tracts 
were drawn as a basis for locating respondents. The sample units were allocated 
among counties according to the percentage of forest within each county in order 
to increase the chances of locating forest landowners. After selecting the sample 
units, the legal description for each sample unit was sent to the appropriate 
assessors office in order to determine who owned land within the respective 
40-acre sample units. The sampling procedure yielded a total of 524 possible 
respondents. These people were then contacted to determine whether they 
owned any forest. If they did own forest they were then asked to participate in the 
study. This screening process identified a total of 248 persons who owned forest 
and were eligible to participate in the study. A total of 224 of the 248 potential 
respondents elected to participate in the study, yielding a 90% response rate. 
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Dependent Variables 
For the 1984-85 survey, forest managers were Identified according to their 
answer to the following question: Do you follow a management plan on your 
forest? If the answer was "yes", the landowner was classified as a manager. If the 
respondent was unsure, a management plan was described as a written, formally 
prepared plan or a series of actions being undertaken to meet specific goals for 
the forest. Thus, all forest landowners who felt they were managing their forest 
and all those with a written plan were identified as managers. The survey 
identified 27% of NIPF landowners as managers. Moreover, 65% of the managers 
had sought professional assistance in developing their management plans. 
For the 1987 survey, a forest manager was defined as anyone who had 
sought professional assistance in developing a management plan for their forest. 
The definition of manager was changed in this study because of space limitations 
in the questionnaire and because management intensity was felt to offer an 
alternative measure of management. Twenty two percent of the forest owners in 
this survey were identified as forest managers. The difference in forest manager 
definitions precludes direct comparisons of the two surveys. This does not 
necessarily limit the usefulness of the information to identify and understand 
factors that are influencing forest management but instead enhances the analysis 
because it provides different bases from which to examine a broad concept, such 
as management. The distribution of repenses for the dependent variables is 
presented in Table 1. 
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Table 1. Distribution of responses to dependent variables 
1987 survey 
Forest managers® 48 Yes 171 No 
Management Intensity^ 
level frequency Percent 
0 37 17% 
1 72 32% 
2 52 23% 
3 31 14% 
4 16 7% 
5 13 6% 
6 2 1% 
7 1 -
1984-85 survey 
Forest managers^ 41 Yes 100 No 
Management Intensity^ 
level frequency Percent 
0 27 19% 
1 41 30% 
2 42 30% 
3 16 12% 
4 11 8% 
5 2 1% 
^Variable coded as 1 for yes and 0 for no. 
^Variable coded as indicated by the level. For example, level 5 received a 
value of 5. 
Two dependent variables were constructed for separate analysis on each of 
the data sets. The first variable identified persons who are managing their forest. 
This variable was coded as 1 if they were a manager and 0 if not according to the 
definitions given above. The second dependent variable was a summation of the 
number of management activities that were undertaken in the last five years. 
These activities included tree planting, pruning, removal of dead wood, site 
preparation, road construction, thinning, fencing, trail construction, weed control, 
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and timber sales. This second variable is used to represent the intensity of 
management that is being applied to private forests in eastern Iowa. 
In combination with the two data sets, the dependent variables provided 
four separate models that identify NIPF landowner characteristics and attitudes 
that are important indicators of management. By using two separate dependent 
variables, characteristics can be identified that are important indicators of both 
organized management and the intensity of management. 
Description of Independent Variables 
The following section presents a brief description of the independent 
variables used in the forest management model presented below. All of the data 
used were developed from questions included in the surveys described above. 
The independent variables and the anticipated direction of their relationship to 
forest management and management intensity are summarized in Table 2. 
Attitude Scales 
As part of this study, a series of statements were included to measure 
respondent attitudes that are likely to influence the respondents actions. The New 
Environmental Paradigm Scale (NEP) (Dunlap and Van Liere, 1978), a Land-use 
Decision Making (LUDM) index, and a Property Rights Index (PRI) were included 
in the analysis of the 1984-85 survey to measure landowner attitudes. The NEP 
scale measures a person's attitude toward the environment, and the LUDM index 
provides a relative measure of the importance of nonmonetary factors in the 
landowners decision-making process. The NEP scale and additional attitude 
scales designed to measure components of land stewardship were included in the 
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Table 2. The independent variables included in the models of forest management 
and management intensity and their expected signs 
Items included in both the 1984-5 and 1987 analysis 
Reasons for Owning Forest 
Current farm use 
Came with land 
Potential Ag. Production 
Benefits from Owning Forest 
income from timber sales + 
Grazing 
Firewood + 
Increased land value + 
Recreation + 
Satisfaction of Ownership + 
Soil Conservation + 
Wildlife + 
Other variables included in all models 
Income + 
Acres of forest + 
Age 
Education + 
Place of Residence 
Past timber sale + 
Variables included in the 1987 models only 
Spaceship earth scale + 
Technocracy scale 
Decision making scale + 
Variables included in the 1985 models only 
New environmental paradigm scale + 
Land use decision making index + 
Property rights index + 
Number of soil conservation practices + 
Variable Sign 
Timber Production 
Recreation 
Investment 
+ 
+ 
+ 
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1987 survey (see Régula 1990 for more information on the attitude scales used in 
the 1987 survey). The LUDM and PRI scales were not included in the 1987 survey 
but the concepts they represent were incorporated into the scales that attempted to 
measure land stewardship. Table 3 presents the reliability estimates for the three 
attitude scales that were developed as part of the 1987 study. 
Table 3. Reliability estimates for the final 3 factor model of land stewardship 
Scale # of Cases # of items Alpha 
Decision making scale 189 4 0.95 
Spaceship Earth scale 192 8 0,78 
Technocracy scale 201 4 0.62 
New Environmental Paradigm Scale The New Environmental Paradigm 
(NEP) scale, developed by Dunlap and Van Li ere (1978), was used to measure 
respondents attitudes toward the environment in the 1945-85 study. This scale 
has been tested in several different studies. Although not proven to be a 
consistent measure, it does provide an insight into a person's attitudes toward the 
natural environment. 
The source of the inconsistency in the scale is the difficulty in defining the 
basic underlying environmental constructs, which the scale is thought to measure. 
See Dunlap and Van Li ere (1978), Albrecht et al. (1982) Geller and Lasley (1985), 
and Noe and Snow (1989) for more information regarding the attitudes being 
measured by this scale. Although the debate as to the tnje components of an 
environmental attitude is important from a philosophical/research perspective, it 
does not severely limit the utility of the scale from an applied stand point. 
A factor analysis procedure was used to identify the underlying components 
that are being measured by the NEP scale. After examining the factor analysis of 
the NEP items in the 1984-85 survey, a subset of seven statements from the NEP 
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scale as a unidimensional scale was selected for use. This subset is thought to 
represent "an understanding of man's role in the ecosystem". Higher scores on 
this scale indicate that the respondents view man as part of the ecosystem, 
whereas low scores indicate that respondents felt that man exists outside or 
independent of the world ecosystem. To utilize the scale in this study, responses 
to the seven statements were summed and then averaged so that the scale values 
varied from 1 to 4. 
Based on the analysis of data from the 1987 survey, the NEP scale can be 
considered as measuring two distinct components of a person's attitudes toward 
the environment. The first factor is called the "spaceship earth" scale and 
represents a combination of two of the factors identified by Albrecht et. al. (1982) 
"balance of nature" and "limits to growth." This scale reflects the respondents 
acceptance of ideas that suggest the earth is a closed ecosystem, whereby man's 
actions have far reaching consequences and must be considered when deciding 
how to best utilize our natural resources. A high score on this scale indicates the 
respondent feels that our actions have an effect on the environment around us and 
that these effects need to be considered as we make decisions with regard to the 
actions we undertake. A low score would reflect the opposite. That is, a view 
similar to that of our ancestors, who, upon seeing the North American wilderness, 
saw a limitless resource, which could not be expended or damaged by mans' 
insignificant actions. 
The second factor being measured is reflected by the "technocracy" scale. 
This scale is a measure of man's anthropocentric view of the world around us. 
Technocracy has been defined as the systematic application of technology to all 
levels of human activity to achieve specified objectives. Thus, this scale is 
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measuring a person's belief in the ability of technology and technological 
advances to solve the problems that are facing us. A high score on this scale 
indicates a person who believes we need not be concerned about the 
environment because technology will provide the solutions to whatever 
environmental problems we face. At the opposite end, a low score would indicate 
a person who realizes that there are limits to what technology can do and that we 
must, therefore, be more careful to consider the consequences of actions which 
may lead to environmental degradation. 
Decision Making Scale The respondents attitudes and opinions 
regarding their decision making processes were felt to be an important factor in 
explaining how (why) a NIPF landowner manages (owns) forest. This scale 
reflects the relative importance that respondents place on monetary and 
non-monetary factors, use of government regulations to control land use, and the 
time horizon considered important to the landowner. For a more detailed 
discussion of the scales used in this study see Régula (1990). Although many of 
these factors were incompletely measured by the items used in the survey, by 
combining the three scales presented, one can begin to get a sense of an 
individual's attitude toward land stewardship. 
Land-Use Decision Making Scale The Land-use Decision Making Index 
was designed using a method known as unfolding (Groves, 1979). Respondents 
were read the following statements. 1. Making a profit is the most important 
criterion I use when deciding how to use my land (the plural form of criterion was 
used when respondents were asked this question). 2. Although making a profit is 
important, I am strongly influenced by non-monetary considerations when 
deciding how to use my land. Respondents were then asked which statement best 
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expressed their opinion and how strongly they agreed with that statement: either 
strongly agreed, agreed, or mildly agreed. It was possible for respondents to fall 
into a neutral position. However, this response was not offered to the 
respondents. Thus, respondents were distributed along a seven point scale. 
Respondents who agreed with the first statement received scores on the low end 
of the scale and those who agreed with the second statement received values on 
the high end of the scale. 
Because of the social desirability of the second statement, the Land-Use 
Decision Making Index provided a distribution which was skewed in favor of the 
second statement. This suggests that more work was necessary to gain a clearer 
understanding of the landowners decision-making process. However, the 
Land-Use Decision Making Index does provide an initial indication of how the 
landowner is making decisions as regards monetary versus non-monetary 
benefits and costs. 
Property Right Scale The Property Rights Index was designed to measure 
the landowners opinion about governmental control of land use. The respondents 
were read two statements: 1. The individual landowner should have the right to 
use his property in whatever way he chooses. 2. Government must be able to 
control the use of private lands. This scale was presented using the same method 
as the LUDM presented above. 
Other Important Variables 
As part of the 1984-85 survey a question was asked regarding the types of 
soil conservation practices which have been used by the respondents. 
Information from this question was used to develop a measure representing the 
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respondents commitment to soil conservation. The variable was constnjcted by 
summing the total number of soil conservation practices undertaken by the 
respondent: including reduced tillage, no till, contour farming, grass waterways, 
and wind breaks. This variable was not included in the analysis of the 1987 
survey because it was felt to represent an overlap of information obtained in the 
attitude scales that were used. 
In both the 1984-85 and 1987 surveys dummy variables were created to 
represent the respondents most important reason for owning forest and the most 
important benefit received from owning forest. For example, if timber production 
was the most important reason for owning forest a value of 1 was assigned to the 
variable representing timber production and a value of 0 was assigned for all 
others. The respondents reasons for owning forest included timber production, 
potential agricultural production, recreational and aesthetic reasons, anticipated 
increase in land value, current farm use, forest came with the land, and wildlife. 
Benefits of owning forest include income from timber sales, grazing, firewood, 
increased land value, recreation, satisfaction of ownership, soil conservation, and 
wildlife. 
Other variables included in the analysis for both surveys include gross 
household income as a measure of capital availability. The total acres of forest 
owned provided a measure of the effect of returns to scale for individual 
landowners. Persons with a larger forest holding should receive greater returns 
from management. The past occurrence of a timber sale provided a measure of 
past experience with timber management and was thought to be positively related 
to management. The respondent's age, education, and place of residence were 
included to help describe the landowners. 
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Analysis Procedure 
A logistic regression procedure was used to identify and evaluate the 
characteristics and attitudes that are important indicators of forest management. 
Because the dependent variables are not continuous and have limited range, the 
use of traditional regression analysis is inadvisable due to the fact that several 
assumptions of the linear probability model are violated. A logit probability model 
is more appropriate when the dependent variable is of a cardinal or ordinal nature 
(Aldrich and Nelson, 1984). 
To develop the final models presented in this report, all of the independent 
variables were included for evaluation. A backward elimination procedure was 
then used to identify significant factors influencing NIPF landowner management 
(SAS, 1986). 
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RESULTS AND DISCUSSION 
Tables 4 and 5 present the logit probability models in their final form. Upon 
examining these tables, the temptation is to interpret the values as indicating the 
magnitude of influence that a given variable has on forest managers or 
management intensity. This type of interpretation would, however, lead to a 
number of wrong conclusions because of the cardinal nature of many of the 
variables involved in the analysis. It is more important to examine the variables 
included in the models and the direction of the effect for a given variable. By doing 
this, one can develop a picture of the characteristics that distinguish current 
managers from non-managers and gain some understanding of the desires which 
motivate NIPF landowners to manage their forest. 
Several characteristics are identified in Table 4 as important indicators of 
forest management. The number of acres that are forested showed a positive 
relationship in both models. This is not an unexpected result, for the more forested 
land an individual owns the greater the opportunity to gain from the management 
of the forest. Education also showed a positive relationship in both models of 
forest managers. This suggests that the forest manager is more likely capable of 
understanding and utilizing the technical information that is available. Further, 
because forest managers tend to be more highly educated than other forest 
owners they are also likely more aware and able to use the various forms of 
assistance that are available to forest owners. 
Management intensity also showed a positive relationship to forest 
management. While this may seem to be a redundant conclusion, that is not 
necessarily the case. Several of the management activities that are included in 
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this index could be undertaken without any thought of managing the forest. This 
type of activity would represent a mining of the landowners forest resources rather 
than the perpetuation of a renewable resource system. Thus, the positive 
relationship between management intensity and planned management suggests 
that most intensive management is being undertaken with some objective in mind 
rather than a simple exploitation of the resources available. 
Other characteristics that were part of the model included age and past 
occurrence of a timber sale. The age of forest landowners indicated that older 
landowners in the 1987 survey were more likely to be forest managers, but age 
was not a significant indicator of management in the 1984-85 survey. Typically, 
age is thought of as a negative influence on forest management due to the long 
term nature of forest production. However, it may be the NIPF landowners' 
bequest motivation, or the desire to pass on valuable land to their children, that is 
overriding the negative impact associated with not living to see the results of 
management undertaken on the forest. Or it may simply mean that older forest 
landowners are undertaking management to accomplish more short term goals for 
their forest. 
The past occurrence of a timber sale showed a negative relationship to 
forest managers in the 1984-85 survey but did not enter the 1987 analysis. This 
suggests that most timber sales, which have occurred in the past, represent a 
mining of the forest resource that "bodes ill" for the future of timber production in 
Iowa because these acres are converted or abandoned. Also included in the 
results from the 1984-85 survey were the NEP scale and the LUDM scale. The 
positive relationship shown by these two scales would seem to indicate that at 
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Table 4. Forest manager models for both the 1984-85 and 1987 surveys 
Dependent variable = Forest manager 
Variable Coeff icient Variable Coeff icient 
Intercept -9.496 Intercept -12.888 
(2.136)^^ (3.900)^^ 
Acres Forested 0.013* f^anagement Intensity 0.907*** 
(0.004)^ (0.290)^ 
Age 0.042** Timber 1.910** 
(0.020) (0.950) 
Education 0.335* Recreation 1.407* 
(0.183) (0.747) 
Reasons for owning forest 
Timber 2.103* NEP Scale 1.228* 
(1.132) (0.743) 
Potential 
Agricultural 3.780 LUDM Scale 0,719** 
Production (1.385|^ (0.364)^ 
Recreation 2.364 * Education 0.454* 
(1.161) (0.262) 
Past 
Investment 2.854** Timber Sale -1.483 
(1.195) (0.764) 
Came with 
Land 2.367** Acres Forested 0.009** 
(1.171) (0.004) 
Benefits from owning forest 
Wildlife 2.802** 
(1.401) 
Firewood 1.232 
(0.733)^^ 
Management 0.566*** 
Intensity (0.171) 
Standard errors in parentheses. 
Significant at the 1% level. 
Significant at the 5% level. 
Significant at the 10% level. 
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Table 5. Forest management intensity models for both the 1984-85 and 1987 
surveys ^ 
Dependent Variable = Management intensity 
1987 Survey 1984-85 Survey 
Variable Coefficient Variable Coefficient 
Intercept One 2.52 Intercept One -2.84 
(0.519) (1.54) 
Intercept Two 0.676 Intercept Two -5.34* 
(0.476) (1.61) 
Intercept Three -0.483 Intercept Three -7.32* 
(0.480) (1.69) 
Intercept Four -1.43* Intercept Four -8.77* 
(0.499) (1.76) 
Intercept Five -2.33* Intercept Five -10.6* 
(0.544) (1.91) 
Intercept Six -3.54 
(0.681) 
Intercept Seven -4.99* 
(1.10)^ 
Education -0.28 " Conservation 0.499 
(0.12) Activities (0.145)^^ 
Gross Income 0.000015 Recreation 0.361*** 
(0.000007) Activities (0.212) 
Reasons for owning forest 
Potential Management 
Agricultural -2.22 * Plan 1.313*** 
Production (0.792)^ (0.478) 
Came with -1.51*' Recreation 1.04* 
Land (0.370) (0.574) 
Benefits from owning forest 
Wildlife -1,85** NEP Scale 0.891* 
((0.868) (0.491) 
Management 1.30*** Past 1.50*** 
Plan (0.381) Timber Sale (0.467) 
Technocrat -0.515*** 
Scale (0.204^ 
Increased Land 1.47* 
Value (0.779) 
^Standard errors in parentheses. 
*** 
Significant at the 1 % level. 
Significant at the 5% level. 
Significant at the 10% level. 
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least the managers in the 1984-85 survey were concerned about the environment 
and placed some emphasis on non-monetary benefits from the forest. 
Finally, a number of reasons for owning forest and benefits received from 
owning forest were significantly related to forest managers. Two reasons for 
owning forest appear in both the 1987 and 1984-85 analysis. These were timber 
production and recreation. This indicates that management of the forest is being 
undertaken by different forest owners with two very divergent goals in mind. This 
is true at least in terms of how society tends to view forest management, 
suggesting that there may be two kinds of very different forest managers. 
However, it may be that some forest managers recognize the complementary 
nature of management for timber and recreation and are willing to accept the 
trade-offs involved. 
Because of the positive relationship between forest managers and potential 
agricultural production as a primary reason of ownership, it is difficult to interpret 
this result. Typically one would expect the opposite to be true. If a forest 
landowner is holding forest with a desire to convert this land to more traditional 
agricultural production, there would seem to be little incentive to manage the forest 
unless the owner desires to take the profits from such management to pay for the 
costs of conversion or such management is directed toward the conversion of the 
land. 
The inclusion of a separate analysis using the management intensity scale, 
presented in Table 5, allows for a broader interpretation of management than the 
one utilized in the forest manager models. All forest landowners are in a strict 
sense, forest managers whether they realize it or not. The discussion on the 
analysis of forest managers focused primarily on the characteristics of forest 
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landowners who are actively or consciously managing their forest. By utilizing the 
management intensity scale as a dependent variable, all forest landowners are 
considered to be forest managers and the resulting analysis identifies factors that 
are motivating forest managers (owners) to make investments in their forest or 
inhibiting them from making investments. 
It is encouraging that the existence of a management plan appeared in both 
the 1987 and 1984-85 analysis of management intensity, just as management 
intensity appeared in the forest manager models. This is important because it 
suggests that the most intensive management is being undertaken with a concern 
for the renewable nature of the forest. Aside from the inclusion of the management 
plan as a factor in both models of management intensity there is very little overlap 
in the two models and they will be discussed separately below beginning with the 
1984-85 analysis. 
The inclusion of the number of conservation activities and the NEP scale as 
positively related to management intensity in the 1984-85 analysis further supports 
the idea that management is being undertaken with a concern for the environment 
and the renewable nature of the forest ecosystem. Also the inclusion, of the 
number of recreational activities and recreation as a primary reason for owning 
forest supports the conclusion that forest management is being undertaken with a 
broad range of goals in mind rather than traditional single focus timber production. 
On a more confusing note, the past occurrence of a timber sale showed a 
positive relationship to management intensity. This is in direct contrast to the 
negative relationship exhibited in the 1984-85 analysis of forest managers. One 
explanation may be that this positive relation to management intensity has 
resulted because a timber sale means that trees were harvested and harvesting 
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was included as a management activity in the construction of the management 
intensity scale. However, unless this is true, it becomes very difficult to draw any 
meaningful conclusions regarding the past occurrence of a timber sale. Because 
the vast majority of timber sales in Iowa occur without the assistance of 
professional foresters and seem to be "sales of opportunity," where an interested 
buyer approaches a forest landowner who has mature timber, it is easier to accept 
the earlier conclusion that most timber sales represent a mining of the forest 
resources. Thus, the positive relationship between past occurrence of a timber 
sale and management intensity is an anomaly which resulted from the way in 
which the management intensity scale was constructed. 
In the 1987 analysis of management intensity several interesting factors 
come to light. Education showed a negative relationship to management intensity. 
This is in contrast to the positive relationship exhibited in both the 1987 and 
1984-85 analysis of forest managers. This result is opposite from current thought 
and results from other studies that suggest a positive relationship between the 
level of education and forest management. This creates some confusion 
regarding education and its relationship to forest management 
Gross income showed a positive relationship to management intensity in 
the 1987 analysis. Because gross income is considered as a proxy for the amount 
of capital available for investment one would expect to find such a relationship. 
What is interesting is that gross income did not appear as a significant factor in any 
of the other models, suggesting that gross income is not as important a factor in 
forest management as is normally indicated in other economic studies of forest 
landowners. Another indicator of economically motivated intensive management 
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is exhibited by the relationship between increased land value as a benefit of 
owning forest and management intensity. 
The inclusion of the technocrat scale with a negative relationship to 
management intensity adds additional support to the conclusion that management 
is being undertaken by persons concerned for the renewable nature of forest 
production. Further support for this conclusion comes from the negative 
relationship exhibited by both potential agricultural production and the fact that the 
forest came with other land purchased as reasons for owning forest. Considering 
further, the positive relationship shown by these reasons in the model of forest 
managers suggests that those persons are taking small incremental steps toward 
conversion of the forest to other uses and are not interested In the benefits 
obtainable from a continuation of the forest environment. 
Finally, wildlife as a reason for owning forest showed a negative 
relationship to management intensity suggesting that forest landowners are either 
unwilling to commit resources to management for wildlife or they are unaware of 
the potential gains that are available from more intensive management for wildlife. 
When one considers the potential activities such as the creation of edge, plant 
selection to favor wildlife, and maintenance of watering holes, the management of 
the forest for wildlife could quickly become very intensive. It may be that such 
activities, however, are not considered as forest management activities by 
respondents to the survey and were, therefore, not included in the list of forest 
management activities that were provided by respondents. 
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CONCLUSION 
The analysis presented here has taken a general approach to examining 
the issues surrounding forest management among NIPF landowners. The models 
presented can be thought of as identifying important components of the 
landowner's utility function without specifying a specific form of the function. Past 
analysis of forest management has focused primarily on the forest production 
function to identify significant factors and their relationship to forest management. 
This type of analysis has lead to a number of important results, however, the 
programs developed based on these results have had only limited success. Thus, 
it was felt that a more general approach was needed to identify factors motivating 
forest management. 
It should also be noted that the variables used to represent forest 
management are rough approximations. The existence of a management plan 
provides only an either or measurement of management and it is possible that a 
management plan is not followed by the landowner even when it exists. The use 
of management intensity provided a means of alleviating this problem, however, it 
was based on the respondents interpretation of what constitutes a management 
activity. There is a need for more refined measures of management to gain a 
better understanding of the factors that are influencing forest management. One 
approach would be to conduct personal interviews with an accompanying on-site 
evaluation of the current condition of the forest and the results of any management 
that has been applied. This type of procedure would allow for the development of 
a more detailed history of the management that has been applied to the forest and 
the commitment of the landowner to managing the forest. 
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The results presented provide insights to individual and societal goals. 
Often these goals are competitive, but sometimes they are complementary. This 
dual nature between individual and societal goals can provide opportunities for 
state forestry programs. For example, targeted forestry programs might be 
established aiding the NIPF landowners in providing benefits to society, such as 
soil protection, aesthetics, and wildlife habitat, while accomplishing personal 
economic goals. Or, as suggested by the low participation in timber oriented 
programs, forest landowners must be convinced of the complementary 
relationship between timber management and the enhancement of other forest 
benefits. 
One theme derived from the respondents is the importance of the forest for 
the production of goods and services other than timber. Although timber 
production (including final harvests and intermediate thinnings) is an important 
component of maintaining and sustaining a productive, healthy forest, forestry 
professionals must realize that many NIPF landowners desire and obtain multiple 
benefits. Forest landowners in eastern Iowa are more likely to be concerned with 
using the forest to supplement their farm operation or as a place for recreation 
instead of a source of economic gain. Therefore, it would seem likely that 
programs designed to aid forest landowners in obtaining these benefits are more 
likely to meet with greater success than programs that have increased timber 
production (supply) as their primary objective. 
Forest landowners are likely to consider forest as an asset capable of 
producing limited outputs supplemental to their farming operation. The forest 
landowner in eastern Iowa seems to rely on the forest to provide personal 
recreational experiences, forage for grazing livestock, and firewood and fence 
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posts without realizing the benefits from other timber products, wildlife habitat and 
watershed protection. Seemingly, most forest landowners are either unaware of, 
or not interested in, the other benefits that can be derived from the forest. To 
motivate the forest landowner to manage his/her forest, first the forest landowner 
needs to be provided information that will give him/her a better understanding of 
the array of goods and services, both priced and nonpriced, that the forest can 
provide annually. 
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PART 4. A TYPOLOGY OF NONINDUSTRIAL PRIVATE FOREST LANDOWNERS 
IN IOWA 
1 0 4  
ABSTRACT 
A proposed method of characterizing nonindustrial private forest (NIPF) 
landowners in Iowa is proposed. The grouping of NIPF landowners into 
homogeneous groups with similar attributes provides a concise way to summarize 
the information that is obtained from forest landowner surveys. The data used for 
this study come from a 1987 survey of private forest landowners in southeast Iowa. 
Five types of NIPF landowners are identified, including retired farmers, 
agriculturalists, timber agriculturalists, farm stewards, and grazing enthusiasts. By 
borrowing concepts of market segmentation and targeting from the fields of 
marketing and advertising forest landowner types can be used as a starting point 
for developing new ways to stimulate investment and production on forests. 
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INTRODUCTION 
In the recent past, a great deal of interest has surrounded the subject of 
Nonindustrial Private Forest (NIPF) landowners relative to forestry In the United 
States. This has resulted in a number of regional or state specific studies of NIPF 
landowners throughout the United States. Most of these studies have been 
descriptive in nature, meaning that it has been difficult to interpret and use the 
results. Much of this difficulty has arisen from the general nature of the information 
presented, the lack of statistical analysis, and the failure to account for interaction 
among the variables used to characterize NIPF landowners. This paper attempts 
to overcome some of the problems inherent in past NIPF landowner studies by 
providing a means of summarizing qualitative and quantitative data collected from 
NIPF landowners to provide a meaningful classification of the types of individuals 
who own forest. This typology of NIPF landowners then can be used to model 
landowner response to changes in government land use polices and to provide a 
better understanding of NIPF landowner investment in forests in Iowa. 
The paper begins with a brief description of the forest resources in Iowa to 
set the context for analyzing forest landowners. Following that is a review of past 
NIPF landowner studies. Then the methods and data used in this study are 
presented. Next, the results of a cluster analysis is presented. Finally, a 
discussion of possible uses for this information concludes the paper. 
A Brief History of the Forest Resource Base in Iowa 
When people think of Iowa, they think of fields of agricultural crops (corn 
and soybeans) and pastures filled with livestock visible across a largely flat 
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expansive landscape. Ask a non-native about forests in Iowa and a typical 
response is; what? There are trees in Iowa? Thus, Iowa might be called the land 
of "forgotten forests". Whereas it is true that, according to the last USDA Forest 
Service survey, only 4% of Iowa's land area is forested, the forest still plays a 
valuable environmental role and contributes to the economy through lumber and 
wood product production (Spencer and Jakes, 1980). The forests provide a 
resource base for a small but significant timber industry, help to maintain and 
improve water quality, aid in the reduction of erosion from agricultural fields, 
provide a number of recreational opportunities, and provide valuable habitat for 
wildlife. 
According to the 1974 forest survey, there are approximately 1.5 million 
acres of forest in Iowa. Most of this land is located along river bottoms 
(approximately 1/3), on mid slopes (approximately 1/2), or on ridge tops 
(approximately 1/6) (Spencer and Jakes, 1980). This suggests that much of the 
forest is located on sites that are unsuitable for conventional agricultural 
production, which is probably a primary reason why these areas are still forested 
and have not been converted to agronomic cropping. Spencer and Jakes (1980) 
have estimated that forest sites in Iowa are generally 60% or less stocked with 
trees and approximately half of the timber resource can be classified as rough and 
rotten. Although this does not present a picture of efficient timber production in 
Iowa, it can not be considered as a "bad" condition considering the potential value 
of such lands for wildlife habitat, scenic beauty, biodiversity, and recreation. 
Currently, there is a strong effort in the state to increase the amount of 
forest. The Iowa Department of Natural Resources (IDNR) has set a target of 3 
million acres of forest for the state as part of its Forest Resources Plan (ICC, 1985). 
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IDNR was previously known as the Iowa Conservation Commission. As the result 
of this effort by the state and pressures by resource conservation groups in the 
state a, milestone act was passed to encourage, by monetary assistance, 
reforestation and forest management activities. The Resource Enhancement And 
Protection Act of 1989 (REAP) has far reaching consequences for the 
enhancement and protection of all of Iowa's natural resources. For persons 
interested in forests, or owning forests, it provides another avenue for cost-sharing 
for landowners who wish to improve or increase their forest holdings (Iowa DNR, 
1989). In the 1990 forest resources plan the IDNR has reaffirmed their 
commitment to increasing the amount of forest in Iowa through both public 
acquisition and the encouragement of private investment (IDNR, 1990). In 
addition the new forest resources plan calls for an increased focus on education, 
improved management, and expanding timber markets. 
Review of Previous NIPF Studies 
Given that the 1990's have been declared by many as the "environmental 
decade" the examination of NIPF landowner characteristics, attitudes, and 
behavior presents a timely analysis. Further, given the ability of the forest to 
reduce or alleviate environmental problems and to provide social benefits, it 
seems inappropriate to ignore the individuals who own and control a large portion 
of our countries forest resource. 
In the past, research on NIPF landowners has followed two basic themes. 
Descriptive studies of NIPF landowners is one theme. Typically these studies 
have identified NIPF landowners as a numerous and diverse group with many 
goals, and reasons for owning forest. See, for example: Birch (1982); Birch 
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(1984); Birch and Dennis (1980); Baumgartner (1979); Carpenter and Hansen 
(1983); Gedney (1983); Hewlett (1982); Jones and Thompson (1981); MacConnel 
and Archey (1982); Marlin (1978); Madigan and Jones (1981); Weatherhead et. al. 
(1982). Most often, these studies have presented results in terms of general 
summaries of landowner characteristics such as age, education, income, amount 
of forest, and reasons for owning forest without considering how these factors are 
interrelated across landowners. This descriptive information quickly becomes 
overwhelming for researchers and professionals to manage. It is impossible to 
answer questions such as "why forest landowners do not invest in their forest?", "is 
there a group of forest landowners who will never invest in their forest?", and "what 
are the needs of forest landowners?" because the information is presented in 
terms of general summaries 
The second theme that is followed in NIPF landowner studies involves an 
examination of individuals who harvest timber, participate in forestry assistance 
programs or manage their forest for timber production. See, for example: Straka 
et al. (1984); Webster and Stoltenburg (1959); Greene and Blatner (1986); Young 
and Reichenbach (1987); Hickman and Gehlhausen (1981); fwlcCurdy and Vitello 
(1980); Mullaney and Robinson (1980); Royer et al. (1983); Schuster (1983); 
Taylor and Wilkerson (1977); Romm et al. (1987). These studies have found that 
landowner age, education, income, size of forest holdings, and reasons for owning 
forests are important indicators of forest management or participation in 
government incentive programs. Although studies of this nature provide useful 
information on the characteristics of landowners who are interested in and willing 
to invest in timber production and help to identify landowner characteristics that 
are influencing timber management, they tend to focus on a small proportion of the 
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population. Further, these studies only provide information on individuals who are 
predisposed toward management of and investment in forests, thus, neglecting the 
needs of many forest landowners and the many benefits which can be provided by 
the forest environment. 
This Study 
This study attempts to overcome some of the difficulties involved in applying 
the results of NIPF landowner studies. Previous studies have addressed 
questions such as who manages forest, who owns forest, or how much forest does 
an individual own. While this information has helped in developing a basis from 
which to examine the issues associated with NIPF landownership, the lack of 
sophistication in descriptive studies of NIPF landowners and the limited focus of 
studies that characterize forest managers or program participants means that 
researchers have been unable to ask or answer questions such as "what will 
stimulate forest investment by non-investing forest landowners?", or "how will NIPF 
landowners react to new government programs that influence NIPF land?" Instead 
of examining what factors are indicators of forest management or the age 
distribution of forest landowners in a study area, this study looks at all of these 
factors in a holistic manner. One way to accomplish this is to form groups of forest 
landowners based on their similarities and differences in characteristics and 
attitudes. A similar type of approach was used in a study of NIPF landowners in 
the fvlissouri Ozarks by Kurtz and Lewis (1981). The authors used a Q-sort 
technique to categorize forest landowners based on their responses to a series of 
statements pertaining to forest management motivations and objectives. Based on 
their analysis four types of forest landowners were identified. These included the 
110 
timber agriculturalist, timber conservationist, forest environmentalist, and range 
pragmatist. Each of these groups can be expected to react differently to policies 
designed to stimulate forest management. 
The study by Kurtz and Lewis focused primarily on attitudes toward the 
forest and its management to develop their typology. Carrying their analysis a 
step further, a combination of attitudinal, behavioral, and demographic factors can 
be combined to categorize forest landowners. Figure 1 presents an expanded 
model of Kurtz and Lewis's decision making framework for describing how 
landowners make decisions concerning the type and level of management 
applied to their forest. The landowners attitudes, goals, age, education, and 
occupation all contribute to a feasible management set. The feasible 
management set represents practices that the landowner is knowledgeable about 
and willing to apply to his/her forest. This set is limited by constraints on the 
landowner's ability to pay for management actions and the physical/biological 
realities of the forest ecosystem, such as the location, productivity, and current 
condition of the site to arrive at the current type and level of management which is 
observed. 
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Goals and Objectives 
Income / Wealth 
Attitudes 
NEP 
LUDM 
Feasible 
Management 
Set 
Current 
Management 
Demographics 
Age 
Education 
Occupation 
Figure 1. Model of forest landowners' decision making framework 
The proposed model of forest landowner decision making is neither 
accepted nor rejected by the results of this study. To do so was beyond the scope 
of this project. Rather it is used as a convenient framework for describing the 
assumed interrelationship between the variables which were used to develop 
forest landowner types in Iowa. 
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METHODS 
This section outlines the procedures and sources of data that were used in 
this report. It begins with a discussion of the survey and the methods used to 
conduct the survey. Next is a discussion of the variables that were used as part of 
the analysis. Following that is a discussion of the cluster analysis procedure that 
was used to analyze the data. The section concludes with a brief discussion on 
the generalizability of the results. 
Survey 
The information presented in this report was obtained through a survey of 
forest landowners in 17 counties in eastern Iowa. A telephone survey process 
was used because of time and cost constraints and the need for accurate 
information. The telephone interviews were conducted by the Iowa State 
University Statistical Laboratory during April, May and June of 1987. 
The sample was drawn using an area frame. Forty acre tracts of land were 
drawn at random from each of the counties in the study area. A total of 425 tracts 
were drawn as a basis for locating respondents. The sample units were allocated 
among counties according to the percentage of forest within each county in order 
to increase the chances of locating forest landowners. After selecting the sample 
units the legal description for each sample unit was sent to the appropriate 
assessors office in order to determine who owned land within the respective 
sample units. The sampling procedure yielded a total of 524 possible 
respondents. These people were then contacted to determine wether they owned 
forest and if they did own forest they were then asked to participate in the study. 
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This screening process identified a total of 248 persons who owned forest and 
were eligible to participate in the study. A total of 224 of the potential respondents 
elected to participate In the study, yielding a 90% response rate. 
Variables 
Attitude Scales 
As part of this study a series of statements were included in order to 
measure respondent attitudes which are likely to be influencing the respondents 
actions. The New Environmental Paradigm (NEP) scale, developed by Dunlap 
and Van Liere (1978), was used to measure respondents attitudes with regard to 
the environment. This scale has been tested in several different studies, and it 
does seem to provide an insight into a person's attitudes toward the natural 
environment. 
Much of the inconsistency in the scale has arisen from attempts to define 
the basic attitudes which the scale is measuring. See Dunlap and Van Liere 
(1978), Albrecht et al. (1982), Geller and Lasley (1985), and Noe and Snow 
(1989) for more information regarding the attitudes being measured by this scale. 
In tests by Dunlap and Van Liere (1978) the NEP scale was found to be a 
unidimensional scale measuring an individuals acceptance of the new 
environmental paradigm. In more rigorous analysis by Albrecht et al. (1982) and 
Geller and Lasley (1985), it was suggested that the NEP scale was measuring 
three components of the new environmental paradigm: limits to growth, balance of 
nature and man over nature, Noe and Snow found only two significant factors 
similar to the results found in this study. Although the debate as to the true 
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components of an environmental attitude is important from a 
philosophical/research perspective, it does not severely limit the utility of the scale, 
from an applied stand point, because the scale does appear to be measuring 
attitudes toward the environment in a general sense. 
For the purposes of this study the NEP scale can be considered as 
measuring two distinct components of a persons attitudes toward the environment. 
These two components are reflected in the Spaceship earth scale and the 
Technocracy scale explained below. 
The first factor is reflected in what has been termed the "spaceship earth" 
scale. This scale reflects the respondents acceptance of ideas that suggest the 
earth is a closed ecosystem, where man's actions have far reaching 
consequences, which must be considered as we decide how to best utilize our 
resources. A high score on this scale would represent a person who realizes that 
our actions have an affect on the environment around us and that these affects 
need to be considered as we make decisions with regard to the actions we 
undertake. A low score would reflect the opposite. That is, a view similar to that of 
our ancestors, who, upon seeing the North American "wilderness", saw a limitless 
resource that could not be diminished or damaged by mans' insignificant actions. 
The second factor being measured is reflected by the "technocracy" scale. 
This scale is a measure of man's anthropocentric view of the world around us. 
Technocracy has been defined as the systematic application of technology to all 
levels of human activity to achieve specified objectives. Thus this scale is 
measuring a person's belief in the ability of technology and technological 
advances to solve the problems that are facing us. A high score on this scale 
indicates a person who believes that we need not be overly concerned about the 
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environment because technology will provide the solutions to whatever 
environmental problems we face. At the opposite end, a low score would indicate 
a person who realizes that there are limits to what technology can do and that we 
must therefore be more careful to consider the consequences of actions which 
may lead to environmental degradation. 
Table 1. Reliability estimates for the final 3 factor model of land stewardship 
Scale # of Cases # of items Alpha 
Decision making scale 189 4 0.95 
Spaceship Earth scale 192 8 0.78 
Technocracy scale 201 4 0,62 
The respondents attitudes and opinions regarding their decision making 
processes was felt to be an important factor in explaining how (why) a NIPF 
landowner manages (owns) forest A third scale was developed to measure 
landowner's attitudes toward decision making. This scale reflects the relative 
importance that respondents place on monetary and non-monetary factors, use of 
government regulations to control land use, and the time horizon considered 
important to the landowner. For a more detailed discussion of the scales used in 
this study see Régula (1990). Although many of these factors were incompletely 
measured by the items used in the survey, by combining the three scales 
presented one can begin to get a picture of the individuals attitude toward land 
stewardship. Table 1 presents the reliability estimates for the three attitude scales 
that have been used in this study. 
Management Intensity 
Management actions applied to the forest is one characteristic important to 
any discussion of the role of NIPF landowners. To measure "management" a 
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simple summation of the number of activities conducted over the last 5 years by 
the respondent was used. These activities included tree planting, pruning, 
removal of dead wood, site preparation, road construction, thinning, fencing, trail 
construction, weed control, and timber sales. Rather than asking respondents, if 
they manage their forest, this method allowed for a broader interpretation of forest 
management, which is more appropriate, because in the strict sense management 
implies a spectrum of decisions ranging from a choice to do nothing to opting for 
an intensive management regime. 
Landowner Goals and Objectives Regarding Forest 
Two questions were included in the survey that served as a proxy for the 
landowners goals and objectives. The first question asked the respondents to 
identify the reason(s) they own forest. After identifying the respondents reasons 
for owning forest each respondent was asked to rank their reasons in order of 
importance. This provided a measure of the respondents primary reason for 
owning forest, which was included as a variable in the cluster analysis. 
Respondents were also asked to identify and rank the benefits they have 
received, from owning their forest, in the last five years. The primary benefit was 
also included in the analysis. 
Demographic Variables 
The respondents age, education, occupation, income, and place of 
residence were all included as part of the analysis. The respondents age can be 
thought of as a proxy variable for any generational effects which might be 
influencing the attitudes and behavior of respondents. The level of education of 
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respondents serves as a proxy for the amount of knowledge the respondent may 
posses with regard to alternatives available for the management of their land. The 
respondents income provides an estimate of the resources available for 
undertaking management on their forest, finally, the landowners occupation and 
place of residence were included as indicators of the respondents life choices. 
These characteristics influence the landowner's feasible management set 
indirectly through the effect they have on the landowner's goals and objectives, 
attitudes, and income as suggested by the decision making model in Figure 1. 
Cluster Analysis 
Once the variables were developed, a cluster analysis procedure was used 
to identify groups within the data set (SAS, 1985). Cluster analysis attempts to 
identify the "natural" structure of the data by creating groupings based on 
similarities or distances among observations (Johnson and Wichern, 1982). This 
procedure was chosen because of the amorphous nature of the relationships 
among the variables which characterize NIPF landowners. The exploratory nature 
of cluster analysis and the lack of a clear dependent variable makes cluster 
analysis more suitable than other techniques such as regression or discriminant 
analysis. 
Several different models were evaluated based on their statistical 
significance and substantive relevance. Substantive review of the analysis 
suggested the existence of up to 11 clusters in the data. However, this was felt to 
be an over specification of the data. The Pseudo F statistic examined by Milligan 
and Cooper (1983) and Cooper and Milligan (1984) was determined to be the 
most appropriate statistic for determining the number of clusters present in the 
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data set. Using the Pseudo F statistic a 5 cluster solution was determined to be 
the most appropriate. The 5 cluster solution is presented in the results section. 
For an interesting comparison with the 5 cluster solution a 6 cluster solution is 
presented. 
Generalization or the Typology 
Finally, it is important to discuss the generalizability of the results thai are 
presented in this study. Due to the diverse nature of NIPF landowners it is unlikely 
that the information presented in this study can be thought of as representative of 
NIPF landowners outside of Iowa. However, similarities between this and other 
studies suggest that the model used to develop landowner typologies could be 
used in other areas to define the differences among NIPF landowners. 
Based on the results from this study and another study of forest landowners 
in northeast Iowa (Régula, 1985) it seems reasonable to suggest that the typology 
presented here is fairly representative of forest landowners throughout Iowa even 
though this study focused on a subset of NIPF landowners in Iowa. 
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RESULTS 
Forest landowners, in eastern Iowa, can be grouped into 5 types according 
to their attitudes, actions, and size of forest holding. Descriptive names are used 
to label each group and provide some insight into the characteristics of the 
different groups. The following names have been adopted to facilitate the 
discussion of the various groups through out the remainder of this report: Retired 
Farmers (RF), Grazing Enthusiasts (GE), Farm Stewards (FS), Timber 
Agriculturalists (TA), and Agriculturalists (A). Table 2. shows the percentage of 
respondents in each group. The rational for naming the types is explained as 
each group is described below. 
Table 3 and Figures 2 through 7 present a summary of the characteristics 
used to identify and describe the 5 forest landowner types. Following this will be a 
discussion of each group and how they differ. In Table 3 the mean values by 
group are presented for the variables that are continuous. These include acres of 
forest owned, total acres of land owned, age, score on the 3 attitude scales, and 
management intensity. In Figures 2 through 7 the within-cluster percentages are 
presented, in graphical form, for each landowner grouping. The education, 
occupation, income, place of residence, primary reason of owning forest, and 
primary benefit received are all presented in this manner due to the categorical 
nature of the information provided. Table 4 shows the amount of forest owned by 
each group. 
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Table 2. Number of Forest Landowners by Cluster 
Cluster Frequency No. Est. No. in 
in sample population® 
Timber Agriculturalist 47.0% 40 5032 
Farm Steward 43.3% 76 4631 
Agriculturalist 6.5% 21 691 
Grazing Enthusiast 2% 6 214 
Retired Farmer 1.2% 3 132 
Estimate of number of individuals in each cluster/group in eastern Iowa. 
Discussion of the Selected Typology 
Retired Farmer 
The retired farmer group own, on average, 32 acres of forest out of a total of 
260 acres. The land controlled by this group can be considered to be in a 
transitional stage of ownership given the propensity of land sales as individuals 
move to a warmer climate or seek to pass on their land holdings to younger family 
members. All of the individuals in this group are in the later stages of their lives. 
The majority of these persons no longer play an active role in the operation of their 
farm, having sold, transferred, or gifted control to relatives or others. This group 
had the lowest level of education among the landowner types. Income levels were 
also low in general except for a small percentage with very high incomes. Their 
reasons for owning forest and benefits received from owning forest indicated 
nonconsumptive uses such as recreation and soil conservation were most 
important. However, the low score on the decision making scale suggests that 
these non-consumptive uses were not always considered important factors in their 
past land management. The low score on the spaceship earth scale and the high 
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score on the technocracy scale suggest a lack of concern for the environment and 
a faith in technology to solve environmental problems 
Percent 
40 -
m 1 
it 1 
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• B.S. 
0 Vo/Tech 
• H.S. 
• 1-11 
Agriculturalist Farm Steward Timber Agric. Grazing Enth. Retired Farmer 
Landowner Type 
Figure 1. Education of forest landowners by cluster 
Grazing Enthusiast 
The grazing enthusiast tends to control large blocks of land. On average 
they have 234 acres of forest and a total of 518 acres of land. The primary 
purpose of their forest is for use as pasture for their cattle. They can be 
characterized as lower income farmers who have received at least a high school 
education. Forest management intensity among the grazing enthusiasts is the 
second lowest ranking compared to the other four types. Only the retired farmer 
group is seemingly less interested in forest management. This is probably due to 
a limited source of available capital and the apparent conflict between cattle and 
trees. However, the grazing enthusiast does exhibit a modest concern for the 
1 22  
environment and land stewardship as indicated by their rankings on the three 
attitude scales. 
Farm Steward 
The farm steward, in general, has smaller land holdings. They exhibited a 
high degree of concern for the environment and land stewardship, yet they also 
feel that technology will provide solutions to the problems they face. This group 
can be characterized as moderate income farmers with a high school education 
and possibly some vocational/technical training. In terms of forest, this group 
exhibited a mixed bag of reasons for owning and benefits received suggesting a 
greater understanding of the wide range of goods and services which are 
provided by the forest. 
123 
Table 3. Mean values for Continuous variable by cluster ^ 
Variable A FS TA GE RF 
Total Acres 436 
(479.58) 
(2168.15) 
181 
(190.80) 
90 
(258.76) 
518 
(680.08) 
261 
Forested Acres 115 
(43.38) 
(126.13) 
22 
(19.46) 
20 
(35.42) 
234 
(127.61) 
32 
Age 46 
(16.08) 
56 
(10.35) 
51 
(26.53) 
52 
(28.16) 
78 
(21.26) 
Decision-making 
scale^ 
-0.56 
(0.90) 
0.25 
(0.84) 
0.00 
(2.05) 
0.07 
(1.73) 
-0.46 
(2.94) 
Spaceship Earth 
Scale^ 
-0.65 
(3.33) 
0.23 
(0.72) 
0.06 
(1.23) 
0.39 
(1.67) 
-0.81 
(0.63) 
Technocracy Scale^ -0.03 
(3.27) 
0.20 
(0.66) 
-0.48 
(1.13) 
0.04 
(2.00) 
1.29 
(0.37) 
Management Intensity® 
Scale 
2.65 
(1.85) 
1.66 
(1.10) 
2.45 
(3.22) 
1.07 
(1.15) 
0.63 
(2.66) 
^Standard errors in parentheses. 
^Low values indicated that monetary considerations are most important in 
the decision making process and high values indicate that non-monetary 
considerations are important in the decision making process. 
^Low values indicate a rejection of the concept of a limited environment and 
high values indicate an acceptance of a limited ecosystem and the need to 
consider the influence of ones actions on the environment. 
^Low sores indicate a lack of faith in technology to provide solutions to 
environmental problems and high values indicate a faith in technology to solve 
environmental problems. 
®Low values indicate lower management intensity and high values indicate 
more intensive management. 
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Table 4. Total acres of forest owned and percentage of forest owned by cluster 
Cluster Total Acres Forested® Percent 
Farm Steward 101,882 30% 
Timber Agriculturalist 100,640 30% 
Agriculturalist 79,465 24% 
Grazing Enthusiast 50,076 15% 
Retired Farmer 4,224 1% 
Total 336,287 100% 
Respondent determined if they had forest. 
percent 
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Figure 2. Occupation of forest landowners by cluster 
Timber Agriculturalist 
The timber agriculturalist also tends to have small land holdings consisting 
of fewer acres when compared to the agriculturalist or the grazing enthusiast. In 
contrast to the farm steward, this group showed a greater emphasis on timber 
production as the primary reason for owning forest. Further, the timber 
agriculturalist group tends to have more education than the other groups and they 
are more likely to have white collar jobs as well as higher incomes. Their score on 
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the decision-making scale suggests that they place moderate importance on 
non-monetary benefits and their score on the spaceship earth scale and the 
technocracy scale suggest a moderate to strong concern for the environment. 
Their ranking on the management Intensity scale was only surpassed by the 
agriculturalist group. It is unclear why the agriculturalists exhibited a higher 
management intensity. Perhaps, this is due to the fact that the agriculturalist group 
is utilizing the forest for more on farm uses such as fence posts or firewood. 
>$60,000 
$40-59,000 
$30-39,000 
$20-29,000 
$10-19,000 
<$10,000 
Agriculturalist 
The agriculturalist group consists of younger landowners who control large 
land holdings. The agriculturalist group tended to have at least a high school 
education and possibly some vocational/technical training. They also showed a 
tendency toward higher incomes than the other four groups. According to their 
scores on the attitudinal items they appear to exhibit a lack of concern for the 
environment or land stewardship. Although their high income and management 
percent 
120 1 
Agriculturalist Farm Steward Timber Agric. Grazing Enth. Retired Farmer 
Landownor Type 
Figure 3. Income of forest landowners by cluster 
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intensity appear to be consistent, their reasons for owning forest and benefits 
received generally reflect non-consumptive uses as more important. 
Comparison of 5 cluster solution with a 6 cluster solution 
A 6 cluster solution presented an interesting split in the Timber 
Agriculturalist grouping of the 5 cluster solution. Although the existence of a 6 
cluster solution was not verified or validated by statistical measures it does warrant 
some mention here. The Timber Agriculturalist group was split in the 6 cluster 
solution into a rural timber agriculturalist group as described above and a second 
group called an urban timber agriculturalist. The second group consisted of 
higher income city dwellers with timber and agricultural land. Further it appears 
that this group is more likely owned forest as a speculative investment in 
anticipation of future urban and suburban expansion. With future urban 
development their forest and agricultural lands are likely to increase in value. This 
additional split in the cluster groupings identifies a group of timber agriculturalists 
who are more clearly interested in timber management rather than speculative 
investment in land. 
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Figure 4. Place of residence of forest landowners by cluster 
percent 
120 
100 -
iiiiiiîiiiiiijiiliiii llili 
— 
V X ? " 
Agriculturalist Farm Steward Timber Agric. Grazing Enth. Retired Farmer 
Landowner Type 
• Came w/ Land 
n Current Farm Use 
• Investment 
m Recreation 
a Pot. Ag. Dev. 
a Timber Prod, 
Figure 5. Reasons for owning forest by cluster 
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Figure 6. Benefits received from owning forest by cluster 
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SUMMARY AND CONCLUSIONS 
Having developed a set of forest landowner typologies one question comes 
to mind almost immediately: What purpose do they serve? Before answering this 
question it is important to consider what a professional forester does for the NIPF 
landowner. A forester provides a service to NIPF landowners. The essence of this 
service is the development of a management plan for the NIPF landowner 
designed to meet the goals and objectives which the landowner has for his/her 
forest. This plan might comprise a traditional management plan oriented toward 
timber production, or it might focus on the enhancement of wildlife production, or 
the use of trees to enhance agricultural production through protection of the soil 
and water resources, or a combination of these and other goods and services that 
can be provided by the forest. 
Next, we can borrow some concepts from the fields of marketing and 
advertising. Most important here are the concepts of market segmentation and the 
design of advertising to appeal to specific segments of the population. Applying 
this to nonindustrial private forestry there are two things which must be examined. 
First, one must look at the approach which is used to contact NIPF landowners and 
second, the type of service (plan) which is to be provided to the NIPF landowner. 
For example, the Agriculturalist group, identified above, exhibited little interest in 
forest management in spite of the fact that they have large holdings of forest. It is 
unlikely that this group can be persuaded to manage their forest by traditional 
approaches which emphasize timber production. However, they may take a 
greater interest in forest management when informed of the ability of the forest to 
reduce soil erosion, improve crop yields, and improve water quality. 
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It is through this type of approach which the information presented in this 
study proves its usefulness and illustrates perhaps the greatest challenge to 
foresters involved with NIPF landowners. This information can be used to develop 
a set of key questions for foresters to use when providing services for NIPF 
landowners. This would help the forester to develop a clear picture of the interests 
of the landowner. This would in turn provide a focus for the types of management 
that would best meet the needs of the landowner resuling in better service for the 
forest landowner and perhaps increased management and more forest in the 
state. 
The second area where this information can prove useful is in the analysis 
of governmental policies. By accounting for the different groups of NIPF 
landowners, rather than lumping them all together, one can gain a better 
understanding of the effects of various policies. A realization of the differences 
among NIPF landowners should also lead to the formation of more effective 
programs, which encourage better management and perpetuation of the forest in 
the private sector. 
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GENERAL SUMMARY 
Based on the analysis of the data from the surveys of nonindustrial forest 
landowners conducted in Iowa a number of important conclusions have been 
drawn. These conclusions are outlined below. 
The analysis of effects that result from question wording format and order 
are an often neglected component of survey research. Response order is one 
such area which has received only limited attention in the past. In this report it was 
found that, contrary to the conclusion drawn by Powers et al. (1977), there is still a 
need to examine and control for response order bias in survey research, 
particularly as it relates to telephone interviews. Some of the areas that need 
more work include how response order bias is influenced by the education of 
respondents, the complexity of the questions, and the strength of the attitudes or 
opinions that are being measured. 
The examination of attitudes of forest landowners and the influence of these 
attitudes on their behavior has received little attention due to the complexity 
involved in accurately measuring landowner attitudes. The second paper 
examines some of these complexities in the development of a measure of attitudes 
toward land stewardship. 
Although the initial formulation of a land stewardship scale was not 
supported by the analysis, a number of important conclusions can be drawn from 
this study. Perhaps the most important is the need for further development and 
refinement of the scale so that it can provide a consistent and reliable measure of 
attitudes toward land stewardship. 
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Considering the scale itself, this study has pointed out the need to redefine 
the planning horizon component of the scale, it appears that this would be best 
expressed as the strength of an individuals bequest motivation or the desire to 
provide for their children and grandchildren. By focusing this component on a 
more personal level, it should provide a more distinct measure of the individual's 
motivation for preservation of the renewable resources which are being 
manipulated. 
There is also a need to reexamine the items related to property rights so 
that a clearer distinction can be made between the issues of property rights and 
the role they play in the individual's decision making process. Further it may also 
be necessary to alter the items which refer to decision making to help make the 
differences more distinct. 
Further, in spite of problems with the NEP scale, it does appear to represent 
a valid measure of general environmental attitudes. However, there also seems to 
be some need for further development so that differences among the factors can 
be more clearly distinguished particularly in regard to the balance of nature and 
limits to growth components. 
Finally, a more widespread application and testing of the scale will be 
needed to establish the reliability and utility of the scale for future research. 
The management of private forest holdings is a topic that has received a lot 
of attention among forestry resource professionals. However little statistical rigor 
has been applied to the analysis of factors that are influencing forest management. 
Much of the current thought, as regards private forest management, has been 
developed through the compilation of expert opinion and simple tests of single 
factors. In the third paper, many of the factors that are thought to influence forest 
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management are examined in a holistic manner that provides a better framework 
in which to characterize the factors that influence forest management 
The results presented provide insights to individual and societal goals. 
Often these goals are competitive, but sometimes they are complementary. This 
dual nature between individual and societal goals can provide opportunities for 
state forestry programs. For example, targeted forestry programs might be 
established aiding the NIPF landowners in providing benefits to society such as 
soil protection, aesthetics, and wildlife habitat while accomplishing personal 
economic goals. Or, as suggested by the low participation in timber oriented 
programs, forest landowners must be convinced of the complementary 
relationship between timber management and the enhancement of other forest 
benefits. 
The forest management model should prove useful in aiding the evaluation 
of specific government policies and programs that are likely to affect the NIPF 
landowners and, hence, the forest base in northeastern Iowa. 
One theme derived from the respondents is the importance of the forest for 
the production of goods and services other than timber production. Although 
timber production (including final harvests and intermediate thinnings) is an 
important component of maintaining and sustaining a productive, healthy forest, 
forestry professionals must realize that many NIPF landowners desire and obtain 
multiple benefits. Forest landowners in northeastern Iowa are more likely to be 
concerned with using the forest to supplement their farm operation or as a place 
for recreation. Therefore, it would seem likely that programs designed to aid 
forest landowners in obtaining these benefits are more likely to meet with greater 
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success than programs that have increased timber production (supply) as their 
primary objective. 
Forest landowners are likely to consider forest as an asset capable of 
producing limited outputs supplemental to their farming operation. The forest 
landowner in northeastern Iowa seems to rely on the forest to provide personal 
recreational experiences, forage for grazing livestock, and firewood and fence 
posts without realizing the benefits from other timber products, wildlife habitat and 
watershed protection. Seemingly, most forest landowners are either unaware of 
or not interested in the other benefits that can be derived from the forest. To 
motivate the forest landowner to manage his/her forest, first the forest landowner 
needs to be provided information that will give him/her a better understanding of 
the array of goods and services, both priced and nonpriced, that the forest can 
provide annually. 
The final paper presents a method and application for developing forest 
landowner types. This method should prove useful for future research on 
nonindustrial private forest landowners and hopefully offers a more cohesive way 
of examining the issues associated with nonindustrial private forest 
landownership. 
Having developed a set of forest landowner typologies one question comes 
to mind almost immediately: What purpose do they serve? Before answering this 
question it is important to consider what a professional forester does for the NIPF 
landowner. A forester provides a service to NIPF landowners. The essence of this 
service is the development of a management plan for the NIPF landowner 
designed to meet the goals and objectives which the landowner has for his/her 
forest. This plan might comprise a traditional management plan oriented toward 
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timber production, or it might focus on the enhancement of wildlife production, or 
the use of trees to enhance agricultural production through protection of the soil 
and water resources, or a combination of these and other goods and services that 
can be provided by the forest. 
Next we can borrow some concepts from the fields of marketing and 
advertising. Most important here are the concepts of market segmentation and the 
design of advertising to appeal to specific segments of the population. Applying 
this to nonindustrial private forestry there are two things which must be examined. 
First, one must look at the approach which is used to contact NIPF landowners and 
second, the type of service (plan) which is to be provided to the NIPF landowner. 
For example, the Agriculturalist group, exhibited little interest in forest 
management in spite of the fact that they have large holdings of forest. It is 
unlikely that this group can be persuaded to manage their forest by traditional 
approaches which emphasize timber production. However, they may take a 
greater interest in forest management when informed of the ability of the forest to 
reduce soil erosion, improve crop yields, and improve water quality. 
It is through this type of approach that the information presented in this 
study proves its usefulness and illustrates perhaps the greatest challenge to 
foresters involved with NIPF landowners. 
The second area that this information can prove useful is in the analysis of 
governmental policies. By accounting for the different groups of NIPF landowners 
rather than lumping them all together, one can gain a better understanding of the 
effects of various policies. A realization of the differences among NIPF 
landowners should also lead to the formation of more effective programs, which 
encourage better management and perpetuation of the forest in the private sector. 
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